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RESULTS OF SOME SPECIAL RESEARCHES AT THE 

TORPEDO STATION. 

Compiled by Lieutenant H. S. Knapp, U. S. Navy. 



During several years past special researches have been carried on 
at the Torpedo Station at Newport in connection with questions 
that have arisen there and at the Navy Department. Through the 
courtesy of the Chief of Bureau of Ordnance, the Institute is allowed 
to publish in the Proceedings the results of some of these researches 
which have never before been made public. 

The compilation here presented is far from being a complete 
record of the work done, for practically all of the reports contain 
quantities of data which it is impracticable to reproduce in these 
pages. But the attempt has been made, where it seemed worth 
while, to give some idea of the method of experimentation, and a 
summary of the results attained. The conclusions reached by the 
experimenters are generally given in their own language as taken 
from the official reports. 

In what follows, the character of the research is indicated by the 
words italicized. 
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How little fulminate of mercury will detonate atmospherically dry 
gun-cotton ? — As the result of a large number of carefully conducted 
experiments, the Committee on Explosives, to whom the research 
was entrusted, report as follows : *' In conclusion we would say from 
inspection of our results, that it has been shown beyond question 
that atmospherically dried gun-cotton of our own manufacture may, 
when freely exposed to the air and untamped, be detonated with 
certainty by five (5) grains of fulminating mercury, and that it may 
be detonated, though not with certainty, with three (3) grains, and 
that consequently the coefficient of assurance for our service detona- 
tors, of 35 grains, is seven (7). Hence it is shown beyond doubt 
that with detonators manufactured as described in our report* of 
January 15, 1887, there is not the least danger of failure to be 
apprehended so far as the fulminate charge is concerned, and we 
regard the fact that the weight of fulminate adopted for the service 
gives so large a coefficient of assurance as, in so vital a matter, a 
very wise condition." 

How little fulminate of mercury will detonate perfectly dry gun- 
cotton ? — The gun-cotton experimented with was steam-dried to con- 
stant weight. The results obtained by the Committee, as given in 
their report, show *' that perfectly dry gun-cotton may be detonated 
by 2.83 grains of fulminate of mercury; that in twenty-five experi- 
ments with amounts varying from 2.28 grains to 3.91 grains there 
were but seven failures; that with from 3.73 grains to 3.91 grains 
there were no failures ; and that, in the case of all the failures 
recorded, it is noted that the gun-cotton was burned and not burst, 
as was the case with failures in the study of Topic 5 [the preceding]. 
This would seem to point either to a lack of sufficient confinement 
of the fulminate in the detonator or of imperfect contact of the 
detonator with the gun-cotton. Both of these conditions are noted 
in the record : the first resulting from the difficulty found in pro- 
curing suitable plugs ; the second from insufficiently inserting the 
detonator in the detonator hole. We may conclude that, when the 
detonator is well made and placed in intimate contact with the gun- 
cotton, the latter will certainly be detonated by a charge of 2.83 
grains of fulminate of mercury, and probably with less; and we 
would recommend that, when opportunity offers, this topic be again 
studied, and that still smaller charges be used.'' 

♦Seep. 251. 



SPECIAL RESEARCHES AT THE TORPEDO STATION. 251 

Is the explosive force of gun-cotton greater when a greater quan- 
tity of fulminate is employed than when the minimum quantity is 
used? — The Committee on Explosives report as follows: **From 
experiments conducted at this station .... with varying amounts 
of fulminate of mercury, the Committee conclude that the explosive 
effect is not increased by the use of more fulminate than is necessary 
to produce detonation. 

''As these experiments were made with gun-cotton with an ex- 
tremely small percentage of moisture, the Committee do not recom- 
mend any decrease of the amount of fulminate of mercury in the 
service detonator. ' ' 

To devise means for the rapid production of detonators of a definite 
and uniform quality. — The results obtained by the Committee on 
Explosives settled satisfactorily one point, viz. : that detonators of 
excellent quality can be so prepared as to be fit for use within a 
week from the time of filling. The method of preparing the fulmi- 
nate of mercury is due to Professor C. E. Munroe, who was, at the 
time of the investigation, chemist at the Torpedo Station. 

Up to July, 1886, there had been many failures in experiments 
with gun-cotton and other high explosives, which were believed to 
be due to a lack of uniformity in the detonators, metallic mercury 
being often found mingled with the fulminate. Moreover, it was 
considered necessary to allow three months' drying after filling the 
cases before bridging, priming and plugging the detonators. 

Professor Munroe succeeded in producing fulminate that was 
shown under the microscope to be free from metallic mercury and 
other mercury salts, and to consist of one kind of crystals only. The 
method pursued was as follows : lo grams of mercury were dissolved 
in the cold in 120 grams of nitric acid, specific gravity 1.45 +. 
When the solution was complete and the liquid cool, this solution 
was poured into a flask containing no grams of alcohol of 95 per 
cent. Action soon began without the mixture being previously 
heated, and was eventually quite active, but it was allowed to con- 
tinue without molestation until it ceased naturally. The mass was 
then treated with water, and washed until no longer acid. Repeated 
trials with fulminate produced in this way proved it to detonate 
easily and violently. 

To shorten the time necessary for drying the fulminate in the 
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detonator cases, alcohol was used instead of water as the moistening 
agent to prepare the fulminate for loading. Preliminary experi- 
ments were successfully made to show that fulminate moistened with 
alcohol is insensitive to blows, friction or shocks. Later on this 
point was further proved in a most satisfactory way by the failure of 
detonators to explode in instances where there had been insufficient 
drying, portions of the fulminate being found unexploded inside and 
outside of the cases, the priming having blown the cases open. 

A quantity of fulminate which had been stored in water was 
placed in a dish, the water decanted, and the mass covered with 95 
per cent, alcohol. It was washed in this alcohol three times by 
decantation, the alcohol being thoroughly stirred in each time. 
Detonators filled with this fulminate were tested unsuccessfully after 
drying for periods varying from two days to two weeks, when they 
were found to explode violently and completely. 

Later on '* another lot was made up by the same method, stronger 
alcohol being used, greater care being taken in mixing the alcohol 
and fulminate, and also the time of exposure to the action of alcohol 
was prolonged. This lot was dry enough to explode in a week.'* 

Again ''another experiment was made by placing the fulminate 
in a muslin filter. When the water had ceased to run through, 
absolute alcohol was poured upon the mass in excess and allowed 
to drain off three successive times." A case filled with this was 
detonated after drying only twenty hours. 

The Committee made a large number of experiments with detona- 
tors of fulminate, made and filled as described above. In one 
instance, of fourteen filled on Dec. 21, ten detonated on the 23d, 
and one of the failures was found to be due to broken leading wires. 
This detonator was exploded on the 24th. Three lots of ten each 
were made on successive days for the sole purpose of seeing whether 
one week's drying would suffice. All were successfully detonated 
one week after filling. An incidental experiment, made to test the 
priming with cases filled with sand in place of fulminate, showed 
that, in seven trials, the plug was always blown out, and in several 
instances the case was shattered. 

The Committee's report says: ** In conclusion, we would state 
that our experiments have convinced us that the method of drying 
which we have employed will enable us to produce detonators which 
are reliable and fit for use within one week after the cases are filled ; 
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and we believe that, under thoroughly favorable conditions, the time 
necessary for the production of reliable detonators may be reduced 
considerably below a week.** 

To determine whether gun-cotton and other high explosives can be 
detonated by gunpowder when strongly confined. — The conclusions 
reached were *'that the only cases of detonation which occurred 
were obtained by the use of the service detonator, and that there 
was no detonation, or even an approximation to it, when gunpowder 
igniters were used, notwithstanding that the explosives were confined 
in strongly resisting envelopes." 

To determine the largest percentage of water gun-cotton may con- 
tain, and yet be detonated with certainty. — The Explosives Com- 
mittee, in dealing with this question, considered it under four 
heads, viz. : i, gun-cotton moistened with fresh water and fired by 
a detonator alone ; 2 , moistened with salt water and fired by a 
detonator alone ; 3, moistened with fresh water and fired by the aid 
of a primer of dry gun-cotton ; 4, moistened with salt water and 
fired by the aid of a dry primer. 

Working under the first head, the gun-cotton was steam-dried to 
constant weight, and allowed to cool in a closed tank over night, 
when the dry weighings were made. To moisten the blocks, they 
were immersed in fresh water for a shorter or longer time and then 
exposed to the air until the standing moisture was absorbed j the 
wet weighings were made just before undertaking experiments. 

Out of fifty trials, detonation uniformily occurred in eleven 
instances where the percentage of moisture varied from 6.61 to 
13.04, and failed uniformly in five instances where the percentage was 
18. 18 and above up to 25.60. Between the intermediate limits there 
were eighteen failures and sixteen detonations, occurring in no regular 
way, the highest percentage of moisture where detonation resulted 
being 17.96. In addition, three blocks were taken directly from 
the press (in which condition the usual percentage of moisture varies 
from 14 to 16) and two were tried with one detonator and the third 
with two detonators in series. In neither case did detonation ensue. 

Among the possible causes of the singular lack of uniformity in 
the results, the report mentions the *' Vortex Theory** as enunciated 
by Threlfall, the failure of the detonators, unequal distribution of 
moisture, and lack of homogeneity in the gun-cotton discs. 
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The material used in the detonators was made in the manner pre- 
scribed in the report of the Committee, **To devise means for the 
rapid production of detonators of a definite and uniform quality/' 
and its purity and dryness were beyond question. Some mechanical 
faults were discovered in the cases, however, and after their rectifi- 
cation somewhat better results were obtained. With increasing 
percentages of moisture anomalies again occurred, however, showing 
that the failures could not be accounted for by imperfect detonators 
alone. 

The unequal distribution of moisture in the disc seems, perhaps, 
the most satisfactory explanation. That the distribution was not 
uniform was proved by examination of the fragments of recently 
moistened discs. Thus the apparent percentage of moisture of the 
whole block might be, and probably was, less, and perhaps much 
less, than was the case in the part immediately in contact with the 
detonator which had been directly exposed to the water in the 
detonator hole during immersion. 

Under the second head, the experiments showed similar anoma- 
lous results, which may be explained in a similar way. 

The conclusions of the Committee under these headings were as 
follows : 

**.... Our experiments show that a gun-cotton disc containing 
as much as 13 per cent, of fresh water, uniformly distributed in it, 
can be detonated with a service detonator, and that one containing 
18 per cent, may be sometimes so detonated.*' 

'*.... Our experiments show that a gun-cotton disc containing 
as much as 12.89 P^^ cent, of salt water, uniformly distributed 
through it, can be detonated by a service detonator, and that one 
containing 15.22 per cent, may sometimes be so detonated.'* 

Uninterrupted success attended the experiments conducted under 
heading 3. Sixteen discs, containing from 19.46 to 30.89 per cent. 
of moisture were fired without a failure. Then, as a final test, there 
were two successful experiments of the following nature ; A disc 
which had been soaked for one and one-half hours was immersed 
in a can of water, and on it was placed a dry disc so coated as to 
be impermeable to water. As thus arranged, both discs were fired 
and the detonation was complete. The report says : ** Hence we 
concluded that gun-cotton which is completely saturated with fresh 
water, and even immersed in this water, may be detonated with 
certainty by the detonation of a dry primer in contact with it." 
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Under heading 4, two experiments were made successfully as 
described immediately above, using salt water instead of fresh. 
The final experiment and the conclusion of the Committee are given 
in the report as follows: ** Finally, on Oct. 22, we took five discs, 
coated one for a priming disc, lashed the five discs together, inserted 
a detonator in the priming disc, and anchored the whole as a mine 
in the harbor, the submergence being ten feet. Although wholly 
unprotected by a case, on firing the mine was detonated and the 
intensity of the explosion was as great and the disturbance of the 
water was slightly greater than that caused by an exercise torpedo. 
Hence we conclude that gun-cotton which is completely saturated 
with salt water, and even immersed in this water, may be detonated 
with certainty by the detonation of a dry primer in contact with it.*' 

One result of these experiments, though based upon qualitative 
observations only, and not quantitative, is worthy of remark, as it 
is in contradiction to the statements of the books. The Committee 
were ** led to the conclusion that the gun-cotton is a more efficient 
destructive agent as the percentage of water increases." 

How much moisture may the priming disc of gun-cotton contain and 
yet detonate wet gun-cotton with certainty ? — Some of the results of 
the research given immediately above applied to this investigation, 
so the Committee proceeded at once to experiment with primer discs 
containing from 10 per cent, of moisture up. The method was to 
place the moistened primer on a block of gun-cotton which was 
wholly saturated, the entire system resting on an armor plate. 
Detonation was shown by the impression on the plate. 

Twenty-six experiments were made. The first five, where the 
primer had 11.96 per cent, of moisture, or less, were successful. 
Thereafter there were only three isolated detonations, the primers 
containing 12.77, 14.09 and 15.13 percent, moisture respectively; 
and the last nine, with percentages of 15.74 and above, were unin- 
terrupted failures. Commenting on these results the Committee 
say: '* Whenever the primer block detonated, the wet block was 
detonated ; when the primer was simply broken up and burned, the 
wet block was not detonated. This was the case in each of the 

experiments marked failed This, however, appears certain, 

that whenever the priming block, no matter what per cent, of 
moisture it may contain, is detonated it will detonate wet gun- 
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cotton in contact with it with certainty ; and that, in these trials, 
there were no failures when the per cent, of moisture was below 12 
per cent, of the mass.*' 

What is the minimum of dry gun-cotton necessary to detonate a 
certain quantity of gun- cotton, using the regular detonator? — The 
report of the Committee says : '* The first series of experiments was 
made by using cylindrical cores cut from the centres of discs of 
gun-cotton, or slices taken from 2 -inch service blocks of gun-cotton, 
for primers, all being air-dried. These primers were placed on top 
of a service block of gun-cotton which had been thoroughly saturated 
with water by soaking in a trough for some hours. The wet block 
was then placed on an anvil consisting of two i-inch wrought-iron 
plates placed one on the other and firmly supported on iron beams, 
and a service detonator was then inserted in the dry primer and 
fired. 

** It has been shown by numerous experiments on this and similar 
anvils here that when a single service block of gun-cotton is deto- 
nated on the anvil, it will produce a deep indentation in the upper 
plate ; also that when wet gun-cotton is detonated in the open, it 
gives off a cloud of black smoke, while dry gun-cotton, under the 
same circumstances, gives a cloud of white or nearly colorless smoke. 
Again, when the gun-cotton failed to be detonated, the material was 
found scattered about the firing point in the form of powder. 

**As the primers used in these experiments detonated in every 
instance, the facts noted above were used as a criterion to deter- 
mine whether or not the wet gun-cotton was detonated. Air-dried 
primers and service detonators were used in all the experiments 
described in this report.'* 

The results of twelve experiments follow, in which 10 ounces of 
wet gun-cotton were used in each instance, the primers weighing 
from 432 to 2253 grains. The wet gun-cotton detonated when the 
primers weighed 1373 grains or more, and failed to detonate when 
the primers weighed 1281 grains or less. 

Another series of eleven experiments, in which ^-inch air-dried 
service primers were used, the other conditions remaining as before, 
gave the following results: With primers weighing from 12 19 to 
1296 grains the wet gun-cotton failed to detonate; primers weighing 
1342 and 1373 grains respectively caused detonation ; while in two 
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cases in which the primers weighed 13 12 grains, and two in which 
they weighed 1404 grains, one detonation and one failure occurred 
in each instance. The failure with the 1404 grain primer is the 
only anomalous result. 

The report continues: ** It was thought that possibly the primer 
might act more efficiently if it were placed in the centre of the mass 
of wet gun-cotton than it did when placed upon it. Consequently 
a quantity of blocks were taken and saturated with water and then 
cylindrical cores were cut from the centres of these blocks by means 
of a jig-saw. The whole was thoroughly dried and weighed, the 
outer part of the block saturated again with water, the dry core 
inserted and the whole fired as in the previous experiments." 

Of the eight trials none were successful. The greatest relative 
weight of wet to dry gun-cotton was 3750 to 1003, and the least 
2700 to 1250; in two cases the primer weighed 1281 grains. 

*' These results confirmed the preceding ones as to the minimum 
limit in the open where but a single wet block, or less, was employed. 
Experiments were then made to determine if the minimum quantity 
ascertained above would cause the detonation of more than 10 ounces 
of wet cotton in the open.'* 

In these experiments a 1312-grain primer detonated 20 ounces 
and failed to detonate 30 ounces of wet gun-cotton, while 1358 
grains did detonate 30 ounces. 

Continuing, the report says: **It was thought probable that if 
the gun cotton were strongly confined, a smaller mass of dry gun- 
cotton might serve to detonate wet gun-cotton than was found 
necessary for use in the open. To test this point, charges were 
fired in experimental iron torpedo cases* .... These cases were 
charged as described below and were suspended from a buoy 200 
feet from the Ferry Pier, the water being about six fathoms in depth, 
and the torpedoes immersed as described. The results were as 
follows : 



Weight of 
Wet Gun-cotton. 
Ounces. 


Weight of 
Primer. 
Grains. 


Depth of 

Immersion. 

Feet. 




Result. 


40 


1420 


10 


Wet gun-cotton detonated 


44 


I312 


10 


<( tc 


failed. 


40 


1389 


6 


(< it 


detonated 


40 


1296 


6 


(( <( 


failed. 



♦These were of special design. 
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**In the experiments reported *wet detonated' there was a large 
body of water thrown up, which was followed later by a second 
crater of turbid water, evidently deeply colored by mud from the 
bottom ; there was a very heavy report ; the leading wires were 
very badly cut; and no parts of the cases were recovered. In 
experiments reported * wet failed ' there was only a slight disturb- 
ance of the water and no second crater; there was only a slight 
report ; the leading wires were practically intact ; and parts of the 
case were recovered. 

*' These results show that, at least so far as these experiments are 
concerned, no better effect is produced by confinement than by 
exposure in the open, and the mass of dry gun-cotton to be employed 
in the primer cannot be reduced. 

*' In conclusion we would state that, as the result of our experi- 
ments, we find that 1312 grains (3 ounces or 85 grams) is the mini- 
mum quantity of dry gun-cotton which can detonate wet gun-cotton. 
As shown in the study of the other topics assigned us, so we find in 
this, that the minimum quantity cannot always be depended upon to 
do the work." 

Appended to the report were the results of the weighings of twenty 
square service primers, averaging 11 47 grains, and twenty round 
ones, averaging 131 9 grains, together with the following remarks: 
**The results above suggested naturally the testing of these very 
small priming charges when used with masses of wet gun-cotton such 
as are used in practice. For this purpose two service torpedoes 
(pattern D) were used. One was loaded precisely as for service use, 
and therefore contained sixteen ^-inch air-dried primers (or about 
40 ounces of gun-cotton). The other contained the usual charge of 
wet in the outer case, while the inner case was filled with fifteen 
•J^-inch primer blocks which were saturated with water, and one 
•J^-inch block which was air-dried. The latter was the fifth block 
from the top in the primer case, and was consequently surrounded 
by and in actual contact on both sides with wet blocks. For this 
reason a slightly greater quantity than the minimum weight found 
above was employed. The dry block weighed 1389 grains (3.18 
ounces or 90 grams), being 77 grains (.18 ounce or 5 grams) heavier 
than the minimum. 

**The two torpedoes, charged as thus described, were arranged in 
series and immersed in about eight feet of water off the sea-wall 



SPECIAL RESEARCHES AT THE TORPEDO STATION. 259 

The two torpedoes were about forty feet apart and were on a line 
parallel with the sea-wall. The torpedoes were exploded simul- 
taneously, and they both threw up magnificent columns of water 
which were very nearly similar in form and dimensions, any advan- 
tage that was perceptible to the naked eye being in favor of the 
torpedo which was primed with the 3.18 ounce charge of dry." 

To determine the adaptability of gun-cotton in the frozen state to 
torpedoes. — The first work undertaken by the Committee in charge 
of the experiments was to prove satisfactorily that frozen gun-cotiton 
cannot be detonated by the use of the service detonator alone, but 
can be by the aid of dry gun-cotton primers used with the detonator. 

Experiments were also made to discover the effect of exploding 
gunpowder igniters with frozen gun-cotton alone, and also with 
frozen gun-cotton and one or more priming blocks of dry gun-cotton. 
In no case did detonation ensue. 

The final experiments were made with iron cases filled as follows : 

I. One dry disc and three wooden discs. 

II. One '' '' '' three '' 

III. One '' '* *' three frozen " 

IV. One '' '' '' three '' '' 
V. Four dry discs. 

VI. One dry disc and three frozen discs. 

These were fired in pairs, joined in series, and suspended ten feet 
below the surface from buoys anchored fifty feet apart in five fathoms 
of water. 

Shells I. and III. were first fired with the following result, quoting 
the report : *' The height to which the water was thrown was esti- 
mated to be about four times as great over shell No. III. as over 
shell No. 1.'' 

Shells II. and VI. were next fired. Result: **The column of 
water and area of disturbance was markedly greater over shell No. 
VI. No smoke nor fumes were developed, there being an entire 
absence of visible fumes from frozen gun-cotton." 

Lastly, shells IV. and V. were fired. Result: '^ Equal columns 
of water and equal areas of disturbed water over shells. No fumes 
observed. * ' 

The report closes with these remarks: **From the results of 
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experiments with frozen gun-cotton the Committee are of the opinion 
that it can be detonated by dry gun-cotton, and that it cannot be 
detonated by fulminate of mercury alone. 

*^ In conclusion we would state that the foregoing experiments have 
convinced us that gun-cotton in the frozen state can be detonated in 
the same manner as wet gun-cotton— that is, by a dry primer — and 
in no other way ; and that its explosive effect is practically equal to 
that of unfrozen gun-cotton, weight for weight. 

^* In view of this property of gun-cotton, its adaptability to naval 
use?, and especially to torpedoes, is greater than that of other high 
explosives, inasmuch as it is rendered in no way inoperative or 
unreliable by the severe cold of the winter months in our Northern 
latitudes.'* 

The gun-cotton used came from Stowmarket, England, in 1884, 
was carried on the Greeley Relief Expedition, and in the autumn of 
1884 was stored in the magazine on Rose Island, near Newport, 
where, in the three winters intervening between that time and the 
experiments, it had frozen and thawed several times, no doubt. 
The blocks that were frozen for experiment were first moistened with 
carbolic acid and carbonate of soda. The detonators used were the 
service pattern, containing 35 grains of fulminate. 

To ascertain the length of time a gun-cotton torpedo may remain 
primed under service conditions and yet be certain to explode. — In the 
carrying out of this research, the Committee began air-drying the 
primers May 21, 1887, using for this purpose gun-cotton consisting 
of split discs which presented many rough and irregular surfaces, 
and were -thus well calculated to absorb moisture. On May 27, 
these primers were weighed, placed in the cans, and inserted in the 
torpedoes. Ten torpedoes were experimented with, and the primers 
were weighed on June 11 and thereafter weekly until August 27. 
Two torpedoes were fired June 21, after an interval of twenty-five 
days ; two on July 4, after an interval of thirty-eight days ; two on 
August 5, after an interval of seventy days ; and finally the last four 
were fired on August 27, ninety- two days after priming. Of the last 
four torpedoes the percentages of moisture gained during three 
months were 0.84, 0.70, 0.96, and 0.83 respectively. 

The Committee close their report by saying : * * The torpedoes were 
all exploded in about i^ fathoms of water, being placed on the 
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bottom, and they threw up tremendous columns of water, showing 
complete detonation. They were fired by the usual service methods. 
** From an inspection of these results it will be seen that we have 
proved beyond question that gun-cotton torpedoes may remain 
primed under service conditions for three months and yet be cer- 
tain to explode completely when fired ; and, from a consideration 
of the fact that none of the primers gained one per cent, of moisture 
during the three months* exposure, and also from the consideration 
of certain results already obtained in the study of Topic 8, we are 
of the opinion that the torpedo might remain serviceable, so far as 
the dryness of the primers is concerned, for some years.*' 

How long an exposure of an imperfectly closed exercise torpedo is 
necessary to drown the dry primer charge of gun-cotton ? — The data 
of some experiments made in prosecuting another investigation 
showed that 15 per cent, of fresh water may be absorbed in 19 
seconds, while 19.28 per cent, were absorbed in i minute and 
19 seconds, more than enough to prevent detonation by a detonator 
alone, and so rendering a dry primer useless. Salt water takes 
longer to penetrate, and other data of the same investigation show 
that it takes considerably over a minute to have a sufficient amount 
of water absorbed to render the primer insensitive to a detonator, 
which point may be taken as 15.61 percent. In these -experiments, 
however, the submergence was slight. 

The real tests were made with exercise torpedoes. There are two 
ways in which sound torpedo cases may be rendered leaky, and both 
have been observed at the Station after complete or partial failure 
to explode. *'One of these ways consists in jamming the friction 
plate, or removing it altogether. Then, when the water cap is set 
up, it fouls the lips of the split gland and stretches them apart so as 
to leave an opening through which the water can penetrate. The 
other consists in using a hard gasket, or no gasket whatever, or in 
cocking the cover so that the seven threads are not entered fair." 

Experiments were conducted in torpedo cases having each of 
these defects. When the gland was faulty, two minutes' submer- 
gence at the wharf showed a gain of 11.33 per cent, of water in the 
primer (10.18 per cent, contained) ; and five minutes' submergence 
showed a gain ^f 20.23 per cent, of water (16.83 per cent, con- 
tained). When a solid gland was used but the cover cocked, the 
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same times of immersion gave 5.91 per cent, gain (5.58 contained), 
and 16.00 per cent, gain (14.34 contained), respectively. With 
faulty glands the wetting was most complete about the detonator 
hole and least about the exterior of the discs. With cocked covers 
the reverse was the case. The former is evidently much the more 
serious, as the saturation is greater about the wetted parts than 
throughout the mass. 

The final experiments were with two cases ; one with the lips of 
the gland separated, the other with the cover cocked. These were 
put in the hands of a crew of seamen gunners, who treated them in 
exactly the same way at exercise as they did the torpedoes that were 
fired. They were each, therefore, immersed three times : once 
while shipping on the spar ; once while testing ; and once in going 
through the motions of firing. The former was found to have gained 
41.15 per cent. (29.15 per cent, contained), and the latter 23.55 
per cent. (19.06 per cent, contained). 

In discussing these results the Committee say in their report : '* It 
will be observed that all these experiments were made with torpedo 
at rest in the water, while in the actual practice, especially when 
backing the launch, a strong current of water is forced against the 
opening in the case. 

*'From our experiments, then, we conclude that five minutes' 
exposure of an imperfectly closed torpedo case is sufficient to drown 
the dry primer charge of gun-cotton if the torpedo is at rest ; but if 
the launch is backing, one minute's exposure, and perhaps less, will 
be sufficient." 

To determine the influence of the relative position of gun-cotton 
charge and target by exploding the charge in contact with the target 
and at small distances from it. — In this research thirty experiments 
were made by exploding charges of gun-cotton (weighing from 320 
to 339 grams each) over wrought-iron plates which rested upon an 
anvil of armor plates. The first charge was laid directly on its 
plate. Each succeeding charge was removed from its plate one- 
quarter of an inch further than the preceding one by the interposi- 
tion of a stool whose top was a ^-inch wooden diaphragm, the size 
of the iron plate, resting upon four legs at the corners ; the length 
of the legs was regulated to give the proper distance of the charge. 
The diaphragm had a round hole in the middle to permit the gun- 
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cotton to act directly on the plate. Unfortunately the plates avail- 
able were not all of the same thickness, varying from ^ to ^ inch, 
but the error was minimized by presenting the thinner plates to the 
more distant charges. 

The data of the experiments were given in full tabulated form in 
the report which says: ** In general terms it may be stated that the 
farther the explosive is removed the less the effect.** 

The circle of depression caused by the shape of the gun-cotton 
disc was found to disappear at about 2^ inches, while at 7^ inches 
the general depression was very slight, and the scoring caused by the 
detonator slight and widely dispersed. 

The curious effect was noted that the upper ends of the stool legs 
were uninjured, while the lower ends, which rested on the plates, 
were badly broomed and crushed. The radial deposits of residue, 
which were very plainly marked on the plates nearest the charge, 
were gradually extended during the experiments until they had a 
diameter of over three feet on the armor plate in the last experiment, 
where the charge and plate were separated by 7^ inches. 

Beyond the general result as stated above, the Committee were 
unable to deduce the law governing the change in effect produced as 
the distance increases, because of the flexibility of the supports and 
variations in the factors entering into the problem. 

The report closes with an extract from an article upon *' Com- 
pressed Gun- Cotton,'* by Lieut. Max Von Forster, whose experiments 
led him to conclude as follows : '* With an air space between the gun- 
cotton and the object to be destroyed, the effect is very much reduced. 
With a greater air space the effect produced by gun-cotton of i.i 
specific gravity does not differ materially from that produced when 
the specific gravity is 1.3." 

To determine the best method of measuring the relative efficiencies 
of various explosives, — For nieasuring the relative efficiencies of 
different samples of gun-cotton, the Committee recommended the 
continuation of the method previously used at the Station. In this 
the deformations of leaden discs of standard size (compressions and 
extensions) afford the means of judging of the relative efficiency. 
The discs of lead rest on a solid anvil of iron two feet square and 
six inches thick, which itself rests on a solid foundation of broken 
stone and cement. Above the lead comes a disc of Norway iron, 
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and finally on that the gun-cotton disc and detonator. All are 
arranged with their axes in one vertical line. All bearing surfaces 
are smoothed and trued, as well as the cylindrical surfaces of the 
discs of iron and lead. These latter should not depart in weight 
from a standard by more than twenty and ten grams, respectively. 
The dimensions of the lead discs are — diameter, 3^ inches ; height, 
2 inches. Of the iron discs — diameter, 4^ inches ; height, 2^ inches. 
This method allows gun-cotton to be tested in the condition in 
which it is used and issued to the service. 

For explosives in the liquid or pulverized state the method of 
Trauzl is favorably mentioned. 

Can saltpetre y nitric acid, or chlorate of potash be detonated sepa- 
rately by means of fulminate of mercury ? — The official report of the 
Committee says: ''From the results of these experiments we con- 
clude that neither saltpetre, nitric acid, nor chlorate of potash can 
be detonated separately by means of fulminate of mercury." 

What are the permissible limits of electrical resistance in service 
fuzes and detonators ? — Fifty-seven experiments were made in this 
research and the results were embodied in a report from which the 
following extracts are taken : "In fixing the limits of electrical 
resistance for fuze bridges, the service for which they are intended 
and the firing apparatus to be used with them must be taken into 
consideration. 

"The ordinary uses to which electrical fuzes, detonators, and 
cannon primers are put in the service at the present time are the 
firing of a single torpedo from a boat, one to four torpedoes from a 
ship, or a broadside battery. Ten may be considered as the maxi- 
mum number of guns in the broadside of any ship at present (1887) 
in our service, and the introduction of high-powered guns will 
probably decrease this number '* 

" It was therefore decided that a fuze bridge of such resistance that 
ten of them arranged in series might be readily and quickly fired by 
the C machine would best answer the requirements of the service. 
On this basis the experiments were conducted. 

"Farmer's 6* machine, having an average electro-motive force of 
8 volts and an internal resistance of 4 ohms, has generally been 
considered as capable of firing from 8 to 10 fuzes of standard resist- 
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ance (.62 ohm to .68 ohm, both inclusive) arranged in series, or a 
single fuze through 1500 feet of Siemens' cable such as is now used 
in the service. Using the standard bridge of iridio-platinum wire 
(90 per cent, platinum, 10 per cent, iridium) -^inch long and .002 
inch diameter, a current of .6 ampere, which gives a hot resistance 
of 1. 15 ohms to the bridge, is necessary to instantly fire gun-cotton, 
which is used as priming. Neglecting the resistance of leading 
wires, the C machine is found theoretically capable of firing 8 
standard fuzes arranged in series. It may be stated that a less 
current, as .5 ampere, is sufficient to fire gun-cotton, but requires a 
sensible time. 

'^During the experiments it was found to the satisfaction of the 
Committee that the C machine would practically fire ten fuzes of the 
standard resistance, arranged in series, at apparently the same 
instant. In twelve experiments of this nature, whether the bridges 
were made up into igniters or simply primed with gun-cotton, there 
were no failures. When a bridge of .59 ohm resistance, or less, 
was introduced into the series there were frequent failures ; though, 
as a rule, when the resistance did not vary much from the standard, 
all the bridges fired. The same may be said of bridges having a 
resistance greater than standard. 

*' The Committee has not been able to explain the cause of failure 
in any special case, but a general explanation may be given as 
follows : In the manufacture of bridges of any standard resistance, 
variations in resistance may be due to : 

'* I. Errors in measurement of length of bridge. 

''2, Difference in amount of solder used to fasten ends of bridge. 

**3. Solder or foreign material adhering to the bridge at the 
middle or near ends. 

''4. Errors in measurement of bridge resistance,, due to differences 
in temperature and humidity of atmosphere. 

''These errors are to a certain extent unavoidable, but are reduced 
to a minimum when an experienced workman is employed in the 
manufacture of the fuzes. It will be seen from the above that a 
bridge of a certain length may have the same resistance as a longer 
one having a greater amount of solder at its ends, or solder or foreign 
material at its middle or near the ends ; also that a bridge having a 
certain resistance at the time of measurement may have greater or 
less resistance when required for firing. Bridges having the same 
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resistance but differing in accuracy of construction may therefore 
require different conditions for firing, and bridges of exactly the 
same construction, measured at different times, may have different 
resistances by measurement. Moreover, in any experiments where 
a (hand) dynamo machine is used, differences in electro-motive 
force must occur owing to the variations in turning the crank. Like 
variations in electro-motive force will occur in the use of a battery 
which is not constant. Far better results were obtained when the 
bridges were simply primed than when made up into igniters. This 
is explained as follows : When igniters are used the bridges which 
are first raised to the required temperature are broken by the explo- 
sion of the igniters, thus preventing the others. from firing through 
delayed action. When simply primed with gun-cotton, the bridges 
are seldom burned off, and a continued turning of the crank of the 
machine is only necessary to fire all. 

* ' As a result of their experiments the Committee are of the opinion 
that bridges of the wire now in use, having an electrical resistance 
of not more than .70 ohm nor less than .60 ohm, are best adapted 
to the requirements of the service. A somewhat smaller limit should 
be adopted as an element of safety, because errors are likely to occur 
in the measurement of resistances from the causes heretofore stated, 
and because certainty of action is the most important consideration 
in torpedo practice. The present standard bridge appears to answer 
all the requirements ; and, if the fuzes be made by an experienced 
workman, little or no waste will result from its adoption. To con- 
clude, the Committee are of the opinion that the present standard 
bridge, having an electrical resistance of .62 to .68 ohm, both 
inclusive, is the best both theoretically and practically, and do 
therefore recommend that its use in the service be continued." 
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The Division of Marine Meteorology in the Hydrographic Office 
of the U. S, Navy Department may be strictly said to have had its 
origin when Lieutenant Maury became the Superintendent of the 
U. S. Naval Depot and Observatory in September, 1844. 

Lieutenant Maury's energies were almost entirely devoted to the 
hydrographic and meteorologic subjects, and he took immediate 
steps to collect information from the log-books of men-of-war and 
merchant vessels for the preparation of charts to show the prevailing 
winds and currents, their limits and general characteristics, the 
best sailing routes, the limits of fog, field ice, icebergs and rain 
areas, all the physical features of the ocean, the feeding ground of 
whales, and all facts of interest or value to mariners. 

These charts are known as Maury's '* Wind and Current Charts." 
They include : Track Charts, Trade Wind Charts, Pilot Charts, 
Whale Charts, Thermal Charts, and Storm and Rain Charts. 

As soon as merchant mariners understood the object and nature 
of this work they readily forwarded their log-books for examination, 
and have ever since promptly furnished all information in their 
power. Indeed, the voluntary co-operation of the mariners of all 
nationalities in developing the science of marine meteorology 
deserves the highest praise and our most profound gratitude. 
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Lieutenant Maury was Superintendent for 17 years, 1844 to 1861, 
during which he published the 7 series of Wind and Current Charts, 
together with 8 volumes of Sailing Directions, containing elaborate 
articles on Ocean Meteorology and nautical information. 

The Track Charts, or **A" series, comprise the North Atlantic 
Track Charts, in 8 sheets ; the South Atlantic Track Charts, in 6 
sheets; the North Pacific Track Charts, in 11 sheets; the South 
Pacific Track Charts, in 9 sheets; and the Indian Ocean Track 
Charts, in 11 sheets. They show the frequented parts of the ocean, 
the general character of the weather and wind, and the force and 
direction at the different seasons of the year. They were compiled 
by Lieutenants Whiting, Humphreys, Porter, Wyman, Balch, Gib- 
bon, Beaumont, Aulick, Welch, Temple, Wells, Fillebrown, Badger 
and Woolsey, and Professors Flye and Benedict of the U. S. navy. 

The Trade Wind Charts, or '* B " series, by Lieutenant De Haven, 
consist of one sheet of the Atlantic ; besides which there is one 
sheet, a Trade Wind and Monsoon Chart of the Indian Ocean, by 
Lieutenants Guthrie, Newcomb, Van Zandt, Stout and Houston. 
These shbw the limits, extent and general characteristics of the 
trade wind regions, together with their neighboring zones of calms. 

The Pilot Charts, or **C" series, comprise the North Atlantic, 
in 2 sheets ; the South Atlantic, in 2 sheets ; the Brazil, in i sheet ; 
the Cape Horn, in 2 sheets; the North Pacific and South Pacific 
Pilot Charts. The Pilot Charts of the Indian Ocean are included 
in those of the Pacific. The officers employed on these charts were 
Lieutenants Ball, Herndon, Dulany, Harrison, Forest, Wainwright, 
Guthrie, De Koven, Deas and Fitzgerald, Passed Midshipmen 
Davenport, Powell, Balch, Roberts, De Krafft, Wooley, Jackson, 
Murdaugh, Semmes, Wells, Lewis, Brooke, Johnson and Terrel, and 
Professor Benedict. These charts show in every square of 5 degrees 
the direction of the wind for 16 points of the compass that will be 
probably found in that square during each month of the year, based 
upon the number of times the wind was reported to have been from 
that direction in former years ; a time was a period of S hours. 

The Thermal Charts, or *' D" series, include the North Atlantic 
Thermal Chart, in 8 sheets; the South Atlantic Thermal Chart, in 
6 sheets ; the North Pacific Thermal Chart, in 11 sheets ; the Indian 
Thermal Chart, in 11 sheets (not completed). These charts were 
the work of I^ieutenants Gant and Gardner, and Professor Flye. 
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They show the temperature of the surface of the ocean wherever and 
whenever it had been observed. The temperatures are distinguished 
by colors and symbols in such a manner that mere inspection of the 
chart shows the temperature for any month. The four seasons of the 
year are distinguished by the symbols. Isothermal lines for every 
10 degrees of surface temperature are also drawn on these charts. 

The Storm and Rain Charts, or the **E'* series, comprise those 
of the North and South Atlantic, each in one sheet. They were 
compiled by Lieutenants W. R. Taylor, Ball, Minor, Beaumont, 
Guthrie and Young. They show in every square of 5 degrees the 
number of observations had for each month, the number of days in 
which there was rain, a calm, fog, lightning and thunder, or a storm 
and the quarter from which it blew. 

The Whale Charts, or the "F** series, are in 4 sheets, for the 
whole world. They show where whales are most hunted, in what 
years and months they have been most frequently found, whether in 
shoals or stragglers and whether sperm or right. These charts were 
compiled by Lieutenants Herndon and Fleming, and Passed Mid- 
shipmen Welch and Jackson. 

The Physical Map of the Ocean was not completed. 

Some idea of the work accomplished can be formed from the fact 
that 200,000 copies of the ** Wind and Current Charts '' and 20,000 
copies of the *' Sailing Directions ** were issued gratuitously to the 
masters of merchant vessels who had furnished information. 

One of the most important historical events connected with 
Maury's meteorological work was the meeting of the first Meteoro- 
logical International Congress. 

The Maritime Conference held at Brussels for devising a Uniform 
System of Meteorological Observations at Sea, met at the residence 
of the Belgian Minister of the Interior on the 23d of August, 1853, 
and adjourned on the 8th of September, 1853. 

The Governments participating were represented by the following 
officers, viz. ; 

Belgium, by A. Quetelet, Directeur de TObservatoire Royale ; 
and Victor Lahure, Capitaine de Vaisseau, Directeur G^n^ral de la 
Marine. 

Denmark, by P. Rothe, Capt. -Lieut. R. N., Director Depot 
Marine Charts. 

France, by A. Delamarche, Ing^nieur Hydrographe de la Marine 
Imp^riale. 
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Great Britain, by F. W. Beechy, Captain R. N., F. R. S., etc., 
and Henry James, Captain Royal Engineers, F. R. S. 

Netherlands, by M. H. Jansen, Lieutenant Royal Navy. 

Norway, by Nils Ihlsen, Lieutenant Royal Navy. 

Portugal, by J. de Mattos Correa, Capt. -Lieut. R. N. 

Russia, by Alexis Gorkovenko, Capt. -Lieut. Imperial Navy. 

Sweden, by Carl Anton Pettersen, First Lieutenant Royal Navy. 

United States, by M. F. Maury, LL. D., U. S. Navy. 

At the first session of the Conference Mr. Quetelet was made 
President, and Lieutenant Maury was called upon to explain the 
object of his mission, which he did in the following words: 

^^ Gentlemen: — The proposal which induced the American Gov- 
ernment to invite the present meeting originated with the English 
Government, and arose from the communication of a project pre- 
pared by Captain Henry James, Royal Engineers, by order of 
General Sir John Burgoyne, in which the United States Govern- 
ment was invited to co-operate. 

** Nineteen stations had been formed by the English authorities 
upon a uniform system, and the direction of the observations con- 
fided to the immediate supervision of the officers in command of the 
respective stations. In the United States, meteorological observa- 
tions had been made since the year 181 6. 

''The American Government sympathized with the proposal of 
the English Government, but said : Include the sea ^nd make the 
plan universal, and we will go for it. I was then directed to place 
myself in communication with the ship-owners and commanders of 
the navy and mercantile marine, in furtherance of the plan. 

''With a view, however, of extending still further these nautical 
observations, the Government of the United States decided upon 
bringing the subject under the consideration of every maritime 
nation, with the hope of inducing all to adopt a uniform log-book. 

"In order to place the captains navigating under a foreign flag 
in a position to co-operate in this undertaking, Mr. Dobbin, Secre- 
tary of the Marine Department at Washington, has instructed me 
to make known that the mercantile marine of all friendly powers 
may, with respect to the Charts of the Wind and Currents, be 
placed on the same footing as those of the American marine; that 
is to say, that every captain, without distinction of flag, who will 
engage to keep his log during the voyage upon a plan laid down^ 
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and afterwards communicate the same to the American Government, 
shall receive, gratis, the Sailing Directions and Charts. 

**It has, consequently, been suggested to the captains that they 
should provide themselves with, at least, one good chronometer, one 
good sextant, two good compasses, one marine barometer, and three 
thermometers for air and water. I make use of the expression at 
least because the above is the smallest number of instruments with 
which a captain can fulfil the engagements he contracts upon receiv- 
ing the charts. Foreign flags will thus enjoy the advantage of profit- 
ing at once by all the information collected up to this time. You 
will not fail to observe, gentlemen, that the observations made on 
board of merchant vessels with instruments frequently inexact are 
not to be relied upon in the same degree as those made where the 
instruments are more numerous and more delicate, and the observers 
more in the habit of observing. The former, however, from the fact 
of their being more numerous, give an average result, which may be 
consulted with advantage ; but the observations made on board the 
ships of the navy, although fewer in number, are evidently superior 
in point of precision. , 

**The object of our meeting then, gentlemen, is to agree upon a 
uniform mode of making nautical and meteorological observations 
on board vessels of war. I am already indebted to the kindness of 
one of the members present, Lieutenant Jansen, of the Dutch Navy, 
for the extract of a log kept on board a Dutch ship of war, and which 
may be quoted as an example of what may be expected from skillful 
and carefully conducted observations. In order to regulate the 
distribution of the charts which the American Government offers 
gratuitously to captains, it would, in my opinion, be desirable that 
in each country a person should be appointed by the government to 
collect and classify the abstracts of logs of which I have spoken, 
through whom also the charts should be supplied to the parties de- 
sirous of obtaining them. " 

The Conference met daily and continued its sessions until the 8th 
of September. The Conference devoted itself to the consideration 
of the best form of a meteorological register for the use of vessels of 
war ; every detail was carefully discussed and two forms of '* Abstract 
Logs " were adopted, one of which was an abbreviated form for the 
use of the merchant marine. These forms are practically the same 
as are in general use to this day. They consist of a series of columns 
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in which are to be recorded the ship*s position, the direction and 
rate of current, observed magnetic variation, direction and force of 
the winds, barometer with attached thermometer, dry and wet bulb 
thermometers, forms and direction of clouds, proportion of clear 
sky, hours of fog, rain, snow, hail, state of the sea, water tempera- 
tures at surface and at depths and its specific gravity, and the state 
of the weather, with an additional column for general remarks. 

On a blank page were described the instruments and manner of 
using them, the corrections for barometer, index error, capacity, 
capillarity, and height above sea level, when and by whom and with 
what standard it was compared ; the correction to thermometers, and 
the scale of wind forces, derived from speed sailing by the wind. 
The Beaufort scale was not then adopted. 

The result of this Conference was the establishment of meteoro- 
logical observations throughout Europe and all over the world on a 
uniform system, on land as well as on the sea. Prussia, Spain, 
Sardinia, the free cities of Hamburg and Bremen, Chili, Austria, 
and Brazil, joined the others in this co-operative work. It was 
decided to carry on these observations in peace and in war, and in 
case of capture the abstract log was to be held sacred. 

At the close of the Congress Maury returned to Washington 
laden with honors. Many of the learned societies of Europe elected 
him an honorary member ; orders of knighthood were offered him 
and medals were struck in his honor. Humboldt declared he had 
founded a new science. 

In 1856 Maury published his work, ^'Physical Geography of the 
Sea,'' which has been translated into German, French, Dutch, 
Spanish, Norwegian and Italian. Maury instituted the system of 
deep sea sounding, and was the first to suggest the establishment of 
telegraphic communication between continents by submarine cables. 
The first cable was laid on the line indicated by him. 

On the 20th of April, 1861, the State of Virginia passed the 
Ordinance of Secession. Unfortunately, having been born in that 
State, near Fredericksburg, on January 14, 1806, Maury felt that 
his native State demanded his first allegiance, and on that day he 
resigned his commission, turned all the property at the Observatory 
over to Lieutenant Whiting, and went to join the Confederates at 
Richmond. Maury left a number of his writings in unfinished 
condition, some of which were subsequently published, and when 
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he offered his services to the Confederate Government he had had 
no previous arrangement for any position of special honor ; but, on 
the contrary, by leaving the U. S. navy he made a great sacrifice 
of his personal ambition in order to do what he believed to be his 
duty to his native State. Only a short time before he resigned he 
wrote to his friends by all means to stay in the Union, and his 
resignation was such a surprise, in view of his Union sentiments, 
that he was accused of all sorts of treasonable and dishonorable 
conduct, such as the removal of buoys, etc. This was false. 

When it became known in Europe that Maury had resigned, the 
Grand Duke Constantine offered him the post of Superintendent of 
the Observatory at St. Petersburg to continue his meteorological 
researches ; the French Government also invited him to continue 
his meteorological work in France, and the Russian and French 
isters carried these invitations by flag of truce through the 
lines. 

Maury declined these offers, saying that his country needed his 
services. He entered the Confederate navy June lo, 1861, and in 
October, 1862, he established at Richmond the Naval Submarine 
Battery Service ; but before this was far advanced, he was sent to 
Europe to continue his experiments and to act as one of the Con- 
federate navy agents. He invented an ingenious method of torpedo 
defence, with which he sailed to put in operation at Galveston, 
' Texas. Upon his arrival at Havana he heard of Lee's surrender, 
and offered to surrender himself. 

In June, 1865, he went to Mexico, where he offered his services 
to the Emperor Maximilian, by whom he was appointed Director of 
the Imperial Observatory. Maury elaborated the immigration 
scheme in Mexico, and was appointed Imperial Commissioner of 

■ Immigration, with the idea of making Mexico a home for ex-Con- 
federates, and to develop the resources of that country. 
In March, 1866, Maury arrived in England on a special mission, 
and during his absence Maximilian was overthrown and shot. 
Maury was received with great honor by scientists and former 
friends, and, in view of his meteorological work, they sought to 

I repair his fortunes. He found employment by instructing European 
officers in the use of the torpedo, and he was offered a permanent 
position in France. But in 1868, the Act of General Amnesty having 
removed all objection to Maury's return, he accepted the appoint- 
I . 
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merit of Professor of Meteorology in the Virginia Military Institute 
at Lexington, where he was installed in September, 1868. During 
the last five years of his life he made a meteorological survey of the 
State of Virginia, and by numerous lectures in different parts of the 
country he called attention to the importance of meteorological 
studies in behalf of agricultural interests. Maury died, as he had 
lived, a Christian, February i, 1873. 

During his life he received the following honors : By the Emperor 
of Russia, Knight of the Order of St. Ann ; by the King of Den- 
mark, Knight of the Dannebrog ; by the King of Portugal, Knight 
of the Tower anJi Sword ; by the King of Belgium, Knight of the 
Order of St. Leopold ; by the Emperor of the French, Commander 
of the Legion of Honor ; while Prussia, Austria, Sweden, Holland, 
Sardinia, Bremen, and France, struck gold medals in his honor. 
The Pope sent him a set of all the medals that had been struck 
during his pontificate as a mark of his appreciation of his labors 
for science. Maximilian decorated him with the Cross of our Lady 
of Guadaloupe. 

He became Corresponding Member of the Naturkundige Ver- 
eenigung in Nederlandsch Indie, Batavia, February 17, 1853 ; Die 
Naturforschende Gesellschaft in Emden, March, 1854; Societe des 
Sciences, des Arts et des Lettres de Hainault, 1854 ; Academie 
Imp^riale des Sciences de Russe, St. Petersburg, 1855; Academie 
Royale des Sciences, des Lettres et des Beaux- Arts de Belgique, 
Brussels, 1854 ; New York Lyceum of Natural History, New York, 
1865; Philadelphia Academy of Natural Sciences, 1858; Die Ge- 
sellschaft zur Beforderung der gesammten Natur^issenschaften in 
Marburg, 1856 ; Historical Society of New Jersey, 1856 ; Historical 
Society of Tennessee, 1857 ; Die Gesellschaft fiir Erdkunde in Ber- 
lin, 1858; Gesellschaft der Wissenschaften, Prague, 1858; Director 
del Observatorio Nacional, Mexico, 1865 ; Consejero Honorario de 
Estado, Mexico, 1865 ; Miembro Honorario de la Sociedad Mexi- 
cana de Geografia y Estadistica, Mexico, 1865 ; Miembro de la 
Imperial Academia Mexicana de Ciencias, Mexico, 1865; LL. D. 
of the University of Cambridge, England, 1867. He was also a 
member of several other learned bodies of which the records have 
been lost. 

With all these honors Maury's name will ever be held in the 
highest esteem by mariners of all nations, by the U. S. Navy, of 
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which he was one of its most brilliant officers, and by the American 
people, who are proud of his achievements. 

This Congress of Meteorology must also render to the name of 
Maury a tribute of most profound gratitude as the founder of the 
science of meteorology, and the highest honor for his great researches 
in every department of this science. 

Commander J. M. Gillis became Superintendent of the Naval 
Observatory when Maury resigned, and on the 5th of July, 1862, it 
was transferred from the Bureau of Ordnance to that of Navigation. 
Meteorological observations were continued, but the elaborate sys- 
tem of co-operating with the merchant marine was suspended until 
after the war. 

Rear-Admiral C. H. Davis became Superintendent on April 28, 
1865, and June 21, 1866, the U. S. Hydrographic Office was estab- 
lished, with the duty of making charts and publishing ''Sailing 
Directions*' and meteorological information. Very little progress 
was made with meteorological work during the next five years, 
beyond the occasional publication of pamphlets on the barometer, 
thermometer, hygrometer, and general meteorological information 
in " Sailing Directions." 

The Hydrographic Office was reorganized on the 21st of January, 
1871, under Captain Wyman, and five separate departments were 
created, one of which was the meteorological department, the duties 
of which were defined to be: *'To construct Wind and Current 
Charts, according to adopted forms, and for this purpose to col- 
lect and systematically arrange the meteorological data on hand or 
which may be received ; to take charge of all log-books, track 
charts, remark books, and such other books, charts and papers as 
may be required in the construction of wind and current charts; 
to prepare and issue blank meteorological journals, constructed 
according to the most recent requirements, for the purpose of col- 
lecting meteorological data suitable for use in making special and 
general inquiries into the science ; to keep informed on all subjects 
pertaining to meteorology and physical hydrography." 

In 1873 it was decided to again commence the collection of inform- 
ation from men-of-war and merchantmen to accumulate matter for 
a new edition of Maury's charts, and requests for such data were 
sent out to the navy and merchant marine. The method was to 
collect data in squares of 5 degrees of latitude and 5 degrees of 
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longitude for each month a vessel might be in one of the squares, 
and also for each fraction of a month. 

Lieutenant T. A. Lyons was in charge of the meteorological 
division and, assisted by a number of other officers of the navy, he 
compiled the meteorological data collected, and in the course of 
three years the office published new sets of meteorological charts for 
the Atlantic and Pacific Oceans, and the work was continued on 
similar charts for other oceans. 

The North Atlantic Meteorological Charts are in 12 sheets, one 
for each month. They extend from the equator to 60° N. and 10° E. 
to 85° W., with a sub-chart on the same sheet for the western part of 
the Gulf of Mexico. In each square are expressed the percentage 
of the total number of hours of observations of the true compass 
directions and force of wind, the calms, variables, rain, fogs, 
moderate and heavy squalls, gales (all winds above the force of 8, 
Beaufort scale), the mean barometer, thermometer (both wet and 
dry bulbs), surface temperature and the daily ranges of these 
instruments. 

Blank meteorological journals were issued to masters of all mer- 
chant vessels who agreed to keep them and co-operate with the 
office, in October, 1877 ; these journals are still being kept by 
masters of merchant vessels, but in 1887 they were superseded by 
the forms for Greenwich noon observations. The journals are 
similar to the abstract log-books adopted by the Brussels Con- 
ference. There are four thousand of these journals in this oflSce 
containing data of great value, which are kept available for the 
preparation of synoptic charts of all oceans. These will enable the 
office to publish pilot charts of other oceans similapr to those of the 
North Atlantic. 

From 1873 to 1883 the work of the Division of Marine Meteor- 
ology was conducted on the lines described for the preparation of 
the new '*Wind and Current Charts" on Maury's plans, revised 
by Lieutenant T. A. Lyons. Captain S. R. Franklin became the 
Hydrographer on May 17, 1878, and he was relieved by Captain 
J. C. de Krafft on July 15, 1880; the latter was assisted by 
Lieut. -Commander C. D. Sigsbee. Commander J. R. Bartlett was 
appointed Hydrographer June 30, 1883. 

To bring the office in close touch with the merchant marine, 
branch hydrographic offices were established in 1883 at New York, 
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Philadelphia and Boston, and were each placed in charge of a naval 
officer. Mariners were invited to visit these offices to obtain nautical 
information, to compare their meteorological instruments, and secure 
the latest hydrographic publications. These offices issued the log- 
books, blank forms, etc., and were so successful in securing the 
co-operation of mariners with the office that other branch offices 
have since been established in all the principal ports of the country, 
viz. : Baltimore, Norfolk, Savannah, New Orleans, San Francisco, 
Portland, Port Townsend and Chicago. 

Lieutenant S. M. Ackley was in charge of the Division of Marine 
Meteorology from June, 1883, until June, 1887. In December, 
1883, the office commenced the publication of the monthly Pilot 
Charts for the North Atlantic Ocean, The great practical utility of 
these charts was demonstrated from the very first, and the work of 
the division has chiefly been devoted to the publication of these 
charts. Improvements are constantly being made, and the early 
issues bear no comparison with those of the present time. 

The Pilot Charts are the result of the co-operative work of 
mariners of all nations, and the number of those who co-operate is 
constantly increasing. In 1884 there were only 127 observers of 
the merchant marine, while on June 30, 1893, there were 2844, 
besides the observers in the navy. 

Lieutenant G. L. Dyer relieved Commander Bartlett as Hydrog- 
rapher June i, 1888, and was succeeded by Captain H. F. Picking 
in June, 1889. He was relieved by Lieut. -Commander R. Clover, 
September, 1890, and the present Hydrographer, Commander C. D. 
Sigsbee, took charge June i, 1893. Ensign Everett Hayden, Marine 
Meteorologist, was in charge of the division from June, 1887, until 
May 19, 1889, when Lieutenant H. M. Witzel relieved him until 
January 21, 1892, when Lieut. -Commander E. W. Sturdy took 
charge until December 15, 1892, when he was succeeded by Lieu- 
tenant W. H. Beehler, at present in charge of the Division of Marine 
Meteorology. The force in the office consists of four nautical experts 
(graduates of the U. S. Naval Academy in civil life), viz. : Messrs. 
T. S. O'Leary, R. L. Lerch, R. H. Orr, and H. H. Balthis, a 
stenographer and a messenger. This force is engaged on the final 
work of preparing the data and investigating the various problems 
for the practical presentation of meteorological information to 
mariners. 
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The work is conducted under the Hydrographic Office, and all 
the divisions in that office are concerned in the work. In fact, the 
Pilot Charts were originally intended merely as a means for inducing 
the co-operation of mariners in hydrographic work. These charts 
are presented to observers in exchange for their reports, and the 
chart has proven to be such a desirable method of communicating 
hydrographic and meteorological information to mariners that it has 
become of the greatest value. The work is therefore not so much a 
scientific study as a practical presentation of facts for the use of 
practical men. Advantage is duly taken of every new discovery 
when clearly established, but the investigations are pursued for 
their practical value and for immediate use. 

Under the direction of the Hydrographer the Division of Chart 
Construction prints the charts, the Division of Sailing Directions 
supplies the hydrographic information for the Pilot Charts, and the 
Division of Charts gives notice of the charts published, cancelled 
and extensively corrected. The Branch Hydrographic Offices issue 
the forms and publications to mariners, receive and forward their 
reports, compare and correct their instruments and, by personal 
visits to vessels in port, secure the co-operation of additional 
observers. The office also has the co-operation of the U. S. Weather 
Bureau and, by the system of exchanges, also has access to the 
reports obtained by the New York Herald Weather Service. The 
keepers of the light-houses and light-vessels of the U. S. Light 
House Establishment also co-operate, while there are a number of 
voluntary observers among the keepers of light-houses on the coast 
of Newfoundland and Labrador who send valuable and timely 
reports of the ice movement on that coast. Voluntary observers in 
the West Indies and other islands send valuable reports. A number 
of foreign meteorological observatories and societies correspond 
with the office, and the U. S. Consular Service renders valuable aid 
by forwarding reports and bringing the work to the attention of 
mariners, by which many additional co-operators are secured. The 
method of current investigation with bottle papers has brought a 
great many to assist in the work. On the coast of Ireland bottle 
papers are frequently found, and many very amusing letters are 
received. In one the finder requested that if the paper was of any 
value he thought that the office should send him the price of a pair 
of boots, as he had lost the only pair he had while standing in the 
tide examining the document. 
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From this extensive field the office has naturally collected a vast 
amount of data, so that it is pre-eminently well equipped to continue 
the work and extend the system of the North Atlantic Pilot Charts 
to all oceans, and steps to that end have been taken. 

The following is a list of reports received : Trade winds, ice, 
wrecks, fogs, buoys adrift, whales, meteorological journals, storms, 
Greenwich noon observations, the use of oil to still the waves, 
waterspouts, ocean currents, Gulf stream, abstract logs, derelicts, 
barometer comparisons, curves of self-recording barometers and 
thermometers, track charts of vessels' voyages, routes of trans- 
oceanic steamers, sailing routes, reports of deep sea soundings, 
auroras, thunder-storms, electrical phenomena, and general inform- 
ation. 

Blank forms are issued for these reports, which are forwarded to 
the Hydrographer and, if not acknowledged by the branch office, are 
answered by him.. 

In February, 1886, a weekly supplement known as the *' Hydro- 
graphic Bulletin " was issued, and has been regularly published ever 
since, for the special use of the U. S. coastwise navigators. It has 
notices about obstructions, dangers, ice and fog, but does not go 
into much detail for meteorologic information. 2000 copies are 
printed every Wednesday. 

Upon the receipts of the reports the data are immediately plotted 
on synoptic charts from which the Pilot Charts are prepared. 
Reports in foreign languages are translated and utilized. Prepara- 
tions are now being made to publish these daily synoptic charts. 

The Pilot Charts are printed in three colors. The black is a trans- 
fer on stoiie from a regular engraved copper plate of the Mercator's 
Chart of the ocean. The blue data consist of the meteorological 
forecasts and routes ; they are compiled from the accumulated data 
on the synoptic charts of previous years and indicate the probabilities 
based upon experience in this month in previous years. 

The red text is furnished the day before the chart is published, 
and consists of a review of the weather for the previous month up to 
the date of publication, the storni tracks, fog limits, drifting ice and 
icebergs, the position of derelicts, wreckage, etc., and in the space 
over the land in the left-hand corner gives general information of 
timely interest concerning special reports, storms, currents, use of 
oil, dangers in the navigation, etc. 
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Supplements are frequently issued relating to storms, remarkable 
drifts of derelicts, wreck charts, ocean currents, routes and the use 
of oil. 4000 copies of the Pilot Charts are distributed monthly. 

The Pilot Charts have, perhaps, more than any other agency 
brought about the general recognition of the value of the use of oil 
to still the waves, and the masters of hundreds of vessels have 
reported they were saved from total loss with all on board by the 
use of oil on seas. 

The charts have served to bring about the adoption of regular 
ocean lanes for transatlantic steamers to minimize risk of collision. 

During the past six months the accumulated meteorological data 
have been arranged and systematically classified, and a card cata- 
logue has been inaugurated by which all marine meteorological 
information in all the Department libraries is made immediately 
available. The system adopted is a classification of all the work 
in three departments — Meteorology, Oceanography and Shipping — 
each of which is subdivided into a number of divisions, and each 
division again divided into a number of branches, so that every sub- 
ject is carded in its proper branch of its division of its department. 

A new base plate is being engraved for an improved Pilot Chart 
which will be designated as a Co-operative Chart for Mariners, in 
order to emphasize the fact that it is a practical presentation of the 
meteorological facts reported by co-operating observers. 

It is contemplated to largely increase the working force of this 
division, and it is hoped that the members of this Congress will 
approve this work and co-operate with the Hydrographic Office 
by communicating the results of their scientific investigations for 
the use of practical men. 

The Congress is requested to consider the advisability of taking 
at least one observation each day at the time of Greenwich noon. 
The 2844 co-operating observers of this office on vessels cruising in 
all parts of the world take the observations at this time, and if such 
observations are taken on land as well as at sea, the meteorological 
conditions all over the world can be seen from daily synoptic 
charts. 

Observations may be taken in addition at other times as at 
present, and in the Pacific observations at Greenwich midnight are 
recommended, but there is urgent need for one observation daily at 
Greenwich noon by each observer. 
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In preparing this paper I have consulted '' Founding and Devel- 
opment of the U. S. Hycirographic Office,** by Lieut. W. S. Hughes, 
U. S. N. ; "Memoir of the Founding of the U. S. Naval Observa- 
tory,** by Prof. J. E. Nourse, U. S. N. ; " Life of Matthew Fontaine 
Maury, * * by his daughter ; ' ' Maury* s Sailing Directions * * ; " Apple- 
ton's Cyclopedia of American Biography**; ''Annual Reports of 
the Hydrographer,'* and official records in the Division of Marine 
Meteorology. 



[copyrighted.] 

U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 



A LOOP IN THE TRACK OF AN OCEAN STORM. 
By Ensign Everett Hayden, U. S. N. 



A storm-track, as usually shown on weather maps and on the 
well-known Pilot Chart of the North Atlantic Ocean, published by 
the U. S. Hydrographic Office, represents the path of the centre of 
the storm; that is, of the point of lowest barometer. This point 
coincides, in the great majority of cases, with the centre of the 
whirling winds that make up the cyclone. Anyone who has had 
regular or even casual access to such publications must have noticed 
that storm-tracks are sometimes very irregular, and that occasionally 
an actual loop is represented. The question is often asked whether 
the facts justify such a track, and undisguised incredulity is some- 
times expressed as to the possibility, or at least probability, of such 
erratic movements. In the case of storms that occur over the land, 
where regular observations are taken at numerous and well-selected 
stations, it is very easy to locate the storm-centre at frequent inter- 
vals of time and space, and thus, by joining such points in chrono- 
logic order, plot the storm-track with unquestionable accuracy. 
The fact is thus brought out very clearly that the tracks of land 
storms do often form loops. At sea, however, the data are often 
too few, or too poorly distributed, to allow of drawing the track 
with such accuracy, and this necessarily results in the elimination 
of whatever erratic tendencies the track may actually have been 
guilty. Occasionally, however, the data are so complete as to 
allow of a very accurate charting of the storm-track, and it appears 
that the tracks of ocean storms do really occasionally form loops of 
this kind — as indeed might naturally be inferred by analogy and by 



284 A LOOP IN THE TRACK OF AN OCEAN STORM. 

'a priori reasoning based on the general character and movements of 
such storms. 

Upon the Pilot Chart for February, 1893, such a loop was shown 
in a storm-track west of the Irish Channel, and, question having 
arisen as to the correctness of my work, I went over the whole sub- 
ject very carefully again, aided by data received after the Chart 
went to press, and prepared the following statement, which, proving 
as it does, in this particular case, a loop in the track of an ocean 
storm, may be regarded as worthy of study by all interested in the 
subject. The detailed reports that are appended should be referred 
to for confirmation of every statement and for the solution of any 
doubtful point that may arise, and I venture to say that no sailor 
will ever regret the time that may be required to follow the discus- 
sion through from beginning to end, studying not only each report 
explicitly referred to, but also those not so referred to, in order to 
verify, to his own entire satisfaction, the fact that the storm-track is 
correctly represented. 

One other question that arose subsequently may well be referred 
to here, and that is, how does the law of storms apply in the case 
of such an abnormal track? My answer is that it applies exactly as 
well as in the case of any other storm. In other words, a vessel 
encountering the storm has certain shifts of wind and must be 
guided by the well-known rules for such shifts. In some positions 
relative to the track the wind may veer gradually from NE. to SE. , 
S., SW. and NW. In other positions it may back from, say, SE. to 
NE., N. and NW. In still others it may first veer through half a 
dozen points, then steady, and then back. In each case action must 
be taken, if possible, exactly as the rules prescribe for wind shifting 
to the right, or for a steady wind, or for a backing wind, and the 
navigator need not and will not bother his head as to whether the 
storm-track is describing a loop or even a figure-of-eight, so long as 
he is on the right tack according to the wind and the shifts of wind 
that he himself is experiencing. 

The statement referred to is as follows : 

Hydrographic Office, Washington, D. C, 

February 9, 1893. 
Sir : — In compliance with the Hydrographer*s memorandum, referred 
to me by yourself yesterday, I beg to submit the following statement 
relative to the track of the storm of Jan. 3-9, '93, west of St. George's 
Channel. 



I 
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The positions of the storm centre at Greenwich noon each day are 
defined quite definitely on our synoptic charts, as indicated by the data 
regarding wind and barometer plotted thereon. Tlie track is drawn from 
each of these positions to the next one, care being taken, of course, to 
the conditions as carefully as possible, so as to be sure the storm 
within the region and time under consideration. In the 
case of a storm of any decided severity we generally receive a number of 
storm reports, in addition to those for noon, G. M. T., and such reports 
often enable us to plot the track between the noon positions with great 
accuracy. BUt in some cases we have less complete information for that 
])ortioii of the storm-track, and have therefore to rely upon our general 
knowledge as to the motions of storms under similar conditions. In the 
case now under consideration, the data were sufficiently complete to draw 
the track with considerable confidence, and later data (received during 
the past two weeks) confirm the track as drawn on the February Chart. 

To illustrate the way in which the position of the storm centre is deter- 
mined for noon, G. M. T., a copy of part of our synoptic chart for Jan. 
3i '93. 's given herewith (Plate I.). 

It will be seen at a glance that the wind-circulation as well as the distrib- 
ution of barometric pressure locate the centre quite definitely at the 
position marked. Similarly for each succeeding day the centre is located 
for the time of the chart (Greenwich noon), and the next step is to join 
these positions by a line that shall represent as accurately as possible the 
track that the storm centre followed from any one day to the next. 

The second of the accompanying maps (Plate II.) gives the track of the 
storm from Jan. 2-4, inclusive, and the tracks and names of llie vessels near 
the centre of the storm on the 3d and 4th, by means of whose reports the 
loop in the storm-track can be explained. The tracks of these 
t will be noticed, are from Greenwich noon of the 3d to Green- 
in of the 4th in each case, or from about 10 A. M., local time, of 
3 10 A. M. of the 4th, The tracks of the Brazilian and La Hesbaye 
of special importance, inasmuch as these two vessels passed through 
or near the centre during the recurve. 

Abstracts of the reports of each of the vc-ssels whose tracks are plotted 
on Plate II. are given herewith, and these data show that the storm centre 
moved as indicated, and that the track described a loop as the storm 
recurved from its position on the 3d to its position on the 4th. In a word, 
the storm approaching from the southward turned to the westward and 
followed close after La Hesbaye (which vessel had ESE. shifting to N. 
and NNE. winds), and then moved south and east completely around the 
Brazilian, which vessel was bound east and had the wind shifting from 
NE, to N., NW., W., W. by S., WSW.. SW., S., S. by E., SSE., SE. No 
better instance could possibly be selected to illustrate such a case, and, 
indeed, these two vessels' reports are in themselves sufficient to prove 
that the storm-track did make a loop. The other reports, however, con- 
firm it in every respect, and the plotted tracks show how complete the 
data are. An attentive examination of these data, moreover, shows them 
to be perfectly consistent and reliable. 
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The report of the State of Nebraska may be referred to further, as it 
shows that there was another and entirely distinct storm to the north of 
that vessel, a storm whose track cannot be plotted, for lack of data, but 
to whose influence the peculiar recurve of this southern storm was doubt- 
less due. It is well known that storms act in this way under just such 
circumstances, both at sea and over the land, and many good examples 
might be referred to. To select only two, take the case of the storm over 
Nova Scotia, March 5th and 6th, '92 (see April Pilot Chart), and the storm 
over the Bay of Biscay, Oct. 12-16, '92 (see Pilot Chart for November). 
In each of these cases the facts are indisputable, and the present discus- 
sion is valuable as emphasizing an equally good ii^stance of a loop in a 
storm-track at sea. Very respectfully, 

Everett Hayden, 

Marine Meteorologist. 
To THK Chief of Division of Marine Meteorology. 



ABSTRACTS OF REPORTS. 

Belgfenland (Bel. S. S.), Capt. Bence. Report by Fourth Officer 
Doncker. SE. wind, increasing, heavy rain squalls ; lowest bar. 
noon, 4th, 29.00 (aneroid, as read off); wind. SE. 8, shifting 
toNE. 

Brazilian (Br. S. S.), Capt. Whyte. Report by Lewis Thompson, 
Second Officer. Jan. 3, A. M. — Squally, with rising sea, cloudy 
weather, wind remaining steady from N. to NNE. 8 A. M. — Wind 
increased to fresh gale, varying from NE. to N., with high confused 
sea. Noon. — Strong gale, gloomy, threatening weather, sea very- 
high and cross. Wind about 4 P.M. changing from N. to NW. 
and W., moderating to fresh gale at 6 P. M. Wind then went to 
W. by S. 8 P. M. — Wind still moderating and shifting rapidly to 
WSW., SW. toS. Midnight. — Fresh breeze, S. by E., clear, with 
passing clouds, sea rough and confused. Jan. 4, A. M. — Wind fol- 
lowing the above came from SSE. to SE., strong breeze, squally. 
Lowest barometer, Jan. 3, at 8 P. M., 29.20 (mere, corrected), 
remaining steady for 3 or 4 hours, rising toward midnight. 

The following is a more detailed report : 

Jan. 3, 9.59 A. M.— 49° 28' N., 30° 16' W., N. 7, 29.49, g. q. 
Fresh breeze since yesterday, wind increasing at midnight to strong 
NE. breeze. Cloudy ; later, fresh gale, squally ; gloomy and 
threatening weather, with high sea from NNE. Noon. — 49° 31' N., 
29^08' W., NNW. 9, 29.26, u. q. r. 

(Form 105^), 8 P. M.— 49° 35' N., 27° 48' W., W. by S. 5, 
29.20, o. p. 
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(Form 105), 8 P. M.— 49° 30' N., 28° W. (sic), W. by S., 29.20. 
Midnight. — 49° 43' N., 26° 52' W., S. by E. 5, 29.20, b. c. 

Jan. 4, 10.22 A. M. — 49° 54' N., 24° 35' W., SSE. 6, 29.29, 
g. c. q. At noon yesterday fresh gale, with high confused sea ; 
wind N., changing to NW. and W.; at 4 P. M., strong gale. 
6 P.M. — Weather moderating, wind W. to SW., shifting to S.; 
clear weather. Jan. 4, A. M. — Wind freshening from SSE., stormy 
looking and squally ; short broken sea from SE. Between 4 and 
8 P. M.— Wind shifted from S. through E. to NW., light breeze. 
Jan. 5, A. M. — Strong breeze, WSW. to SW.; clear weather, wind 
changing to SSW., cloudy, bar. rising. 

Diamant (Nor. S. S.), Capt. Kelterer. Jan. 3, 10.08 A. M. — 
N. 8, 29.55 (aneroid, as read off). Noon. — 49° 28' N., 29° 26' W., 
NNE. 8, 29.55 (aneroid, as read off). Jan. 4, 9.41 A. M. — NNW. 
7, 29.92. 

Gladiolus (Br. S. S.), Capt. Wright. Jan. 3, 10.20 A.M. — 
NE. 5, 29.72 (aneroid, as read off). Jan. 4, 10.08 A.M. — N. by 
E. 9, 29.50. 

La Hesbaye (Netherlands S. S.), Capt. Ninnes. Report by Chief 
Officer Eckhoff. Jan. 3, 10.21 A. M. — SSE. 5, 29.30 (aneroid, 
corrected). During past night very strong breeze, with rain showers, 
from ESE. ; very high rolling sea from SSW. Jan. 4, 10.02 A. M. — 
N. to NNE. 9-10, 28.77. Foggy sky with light mist-showers dur- 
ing past night; lowest bar., 28.71 (time and position not stated). 
Jan. 4, midnight. — Wind hauling to N'd. 

Memphis (Br. S. S.), Capt. McNeely. Report by Second Officer 
Burgess. Jan. 3, 11.04 A. M. — SE. 7, 29.64 (aneroid, as read off). 
3 P.M. — 50^30' N., 15^30' W., SE. 9, 29.26. Jan. 4, 10.36 
A. M. — S. 6, 29.16. For past 24 hours, fresh gale, high, confused 
sea, clearing towards noon. 

Michigfan (Br. S. S.), Capt. Fenton. Report by Fourth Officer 
Dix. Boston toward Liverpool. Jan. 3, 9.57 A. M. — NE. 8, 29.65 
(aneroid, corrected). 4 P. M. — NE. by N. 6, 29.75. Midnight. — 
NNW. 10, 29.31. Fierce gale, overcast, high sea. Jan. 4, 4 A. M. — 
NW. 10, 29.30. Gale showing signs of abating ; bar. stopped fall- 
ing, sky clearer. 8 A.M. — Variable, 3, 29.36. Gale finished, 
blowing itself out, followed by variable winds, finally settling at 
ESE., and fine, clear weather. 10.12 A.M. — E. 3, 29.37. This 
gale commenced with first fall of bar., and increased rapidly, mod- 
erating when bar. stopped falling, weather clearing as bar. rose. 
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Michigan (Br. S. S.), Capt. Layland. Report by Third Officer 
Forsyth. Swansea toward Philadelphia. Jan. 3, 10.08 A. M. — 
NE. 7, 29.45 (aneroid, as read off). Jan. 4, 8 A. M. — 50° 29' N., 
29° 28' W., NNE. 9, 29.25. 10 A. M. — NE. 9, 29.36. 

Prodano (Br. S. S.), Capt. Trotter. Report by Second Officer 
Fison. Jan, 3, 4 A. M. — Very heavy hail squall from N., lasting 
over half an hour. Then sky clear and winds variable, clouds frona 
N'd. 10 A. M. — Light wind setting in from NNW., steadily 
increasing till 4 P.M., when it was blowing a fresh gale from 
NNW.; sea getting up very quickly and sky becoming overcast. 
From midnight till noon of the 6th it blew a whole gale, with 
tremendous long rolling sea. 4 A. M. — N. 2, 29.81 (aneroid, as 
read off). 5 A. M.— NNW. 5, 29.65. 6 A. M.— NNW. 11, 29.29. 
Noon.— NNW. 8, 29.36. 7 P. M.— NNW. 3, 29.47. 

Servia (Br. S. S.), Capt. Button. Reported by Extra Second 
Officer Cleere. Jan. 3, 10.10 A.M. — NNE. 7, 29.50 (aneroid, 
corrected). Jan. 4, 9.41 A. M. — N. 7, 29.80. The gale com- 
menced on the 3d at SE., veering to E., to NE., and N., finally 
NNW. (true), blowing hard between NE. and N. at 8 P. M. Con- 
tinued to blow hard till 5 A. M., 4th, when wind and sea moderated 
sufficiently to keep ship on her course, she having been hauled up 
to the N'd of her course for about 12 hours (3 P. M. to 3 A. M.). 

State of Nebraska (Br. S. S.), Capt. Brown. Jan. 2-3. — Light, 
unsteady winds, shifting to SE. and increasing. Jan. 3, 10.27 
A. M. — E. by S. 6, 29.83 (aneroid, as read off). Jan. 4, 2 A. M. — 
53° 04' N., 29° 10' W., SW. 7, 29.23 (aneroid, as read off). Wind 
shifted to NW. Jan. 4, 9.56 A. M. — N. 9, 29.43. 
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U. S. NAVAL INSTITUTE, ANNAPOLIS, MD 



THE KRNKA-HEBLER TUBULAR PROJECTILES. 

[Reprinted from United Service Gojielte, August 12, 19 aud 26, 1893.] 



I. 

Professor Hebler, of Zurich, in a recent number of the Allgemeine 
Schweizerische Militdr-Zeitung, publishes some highly important 
details on the results obtained by the adoption of the tubular bullets 
designed by himself in conjunction with Herr Krnka. We have 
already, in a previous number, given the results of Professor Heb- 
ler* s experiments with bullets of an improved pattern of ogival 
head, which show conclusively that a wide field still exists for* 
enhancing the effectiveness of rifle fire by studying the form of 
bullet best adapted for neutralizing as far as possible the resistance 
offered by the atmosphere. In spite of the almost incredible 
increased ballistic properties shown by the Hebler solid bullets, the 
Professor did not despair of attaining yet more extraordinary results 
from the adoption of tubular bullets, the first experiments with 
which were commenced in 1874. At that time, however, the results 
obtained were anything but satisfactory, owing to the soft lead, of 
which the bullets were then made, setting up and becoming deformed 
by the pressure of the gases before leaving the barrel. The intro- 
duction of jacketed bullets, covered with an outer casing of steel or 
nickel, rendered possible what hitherto could only be regarded as a 
scientific attempt to minimize the resistance of the atmosphere, more 
especially as the external envelope and the central tube of the bullet 
can be made out of one. single piece of metal, thus precluding all 
fear of the missile losing its shape whilst being driven forward 
along the barrel. 

After experimenting with various models, Messrs. Krnka and 
Hebler decided that the bullet best adapted to overcome the resist- 
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ance of the air should have the same ogival form in rear as in front ; 
the experiments which are briefly summarized below refer to bullets 
of that shape. The question of the diameter and shape to be given 
to the central channel considerably affects the efficiency of the pro- 
jectile, since it is clear that if the channel is too small the resist- 
ance will only be to a slight extent neutralized, whilst, on the other 
hand, other disadvantages would arise if it were too large. Messrs. 
Krnka and Hebler have now adopted a central channel two-fifths 
that of the diameter of the projectile, widening out to a funnel 
shape at its base. In order to centre the bullet and to allow of the 
full pressure of the gases taking effect, a light base cup is fitted, 
which drops out as soon as the bullet leaves the muzzle of the rifle. 
This base cup fits into the funnel-shaped portion of the channel and 
ensures perfect centring of the projectile. 

In comparing the ballistic properties of the tubular bullets with 
those used in the German rifle, 1888 pattern, two kinds were used, 
which are classed as ''heavy'' and ''light,*' the former being 
filled with hardened lead and the latter with zinc, or with an alloy 
of zinc and copper. The results prove that the "light" bullet is 
to be preferred, as, although its penetration at all ranges is slightly 
inferior to that of the "heavy" bullet, its trajectory is flatter, 
especially at short and medium ranges, whilst there is but little per- 
ceptible difference in the deflection, when a side wind is blowing, 
between it and the "heavy" pattern. Moreover, the maximum 
pressure and recoil are less with the "light" than with the 
"heavy" bullets, and the number of rounds that can be carried by 
the soldier is necessarily greater. Before proceeding to notice a 
few of the principal data, it should be stated that Messrs. Krnka 
and Hebler have taken out patents for their projectiles, and that 
their adaptation to existing rifles can be effected at a merely nomi- 
nal cost, as the rifles only require resighting and a slight enlarge- 
ment made in the chamber to allow for the base cup. 

In the following tables V. represents remaining velocity in feet ; 
B. 5.7, length of beaten zone in yards for an object 5 feet 7 inches 
high; B. 5.11, length of beaten zone for an object 5 feet 11 inches 
high; B. max. 5.7, maximum beaten zone for an object 5 feet 7 
inches high; B. max. 5. 11, maximum beaten zone for an object 5 
feet II inches high; P., penetration in inches against dry deal ; 
D., deflection in feet with side wind of 16^ feet velocity. Where 
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figures or words are given in parentheses, they refer to the normal data 
of the German Army rifle, 1888 pattern. The rifling, length, and 
diameter of shot and cartridge remain the same whatever type of 
bullet is referred to. 

Ballistic data of the perfected ^^ heavy " tubular bullet fired from 
the German rifle ^ iZZZ pattern. — Length of bullet, 32 mm. (same) ; 
length of ogival head, 18 mm.; diameter, 8 mm. to 3.2 mm.; diam- 
eter of channel, 3.2 mm., with funnel opening out to 5.6 mm.; 
length of rear ogival, 12 mm.; diameter of rear ogival, 8 mm. to 
5.6 mm.; weight of bullet, 10.8 grammes (14.5 grammes); weight 
of base cup, .3 gramme; powder charge, 2.75 grammes (same); 
initial velocity, 2362J f. s. (2100 f. s.) ; recoil, 1.20 m.kg. 
(1.54 m.kg.); length of cartridge, 82.5 mm. (the same); weight 
of cartridge, 24.45 grammes (27.5 grammes) ; number of cartridges 
weighing 8 lb. 13 ozs. = 164 (145); maximum pressure, 2200 
atmospheres (3300) ; B. max. 5.7 = 803 yards (479 yards) ; B. max. 
5.11 = 831 yards (492 yards); ballistic goodness of the rifle and 
ammunition, 1873 (474). 

The ballistic data for the various distances are as follows : 



Distance. 
Yards. 


V. f. s. 
Feet. 


B. 5-7- 
Yards. 


B. 5.11. 
Yards. 


p. 

Inches. 


D. 
Feet 





2362 






41 


.0 


547 


2165 




\ 


39 


.72 


1094 


1988 


199 


210 


35 


31 


1640 


1824 


127 


134 


30 


7.71 


2187 


1673 


%?> 


94 


25 


15- 


2734 


1535 


65 


70 


21 


25.66 



The following are additional particulars: Effective range, 48 14 
yards ; time of flight, 9.16 seconds ; remaining velocity, 1105 f. s.; 
penetration against deal, 11 inches; maximum range, 8859 yards; 
effective range fired straight up in the air, 2953 yards. 

Ballistic data of the perfected ^^ light '^ tubular bulkt fired from 
the German rifle, iSSS pattern, — Envelope of bullet filled with zinc, 
or with an alloy of zinc and tin. The dimensions of this bullet are 
the same as those of the ** heavy** tubular bullet; its weight is, 
however, only 7.8 grammes, making the total weight of cartridge, 
complete, 21.45 grammes; the weight of 186 cartridges, therefore. 
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equals that of 145 of the ordinary German pattern, viz., 8 lbs. 13 
ozs. With this bullet the maximum pressure is 1450 atmospheres; 
B. max. 5.7 = 870 yards; B. max. 5.11^886 yards; and the 
ballistic goodness of the rifle and ammunition 2240 as compared 
with 450 when the ordinary service bullet is fired from the same 
rifle. 

The ballistic data for the various distances are as follows : 



Distance. 
Yards. 


V. f. s. 
Feet. 


B. 5.7. 
Yards. 


B. 5.11. 
Yards. 


p. 

Inches. 


D. 
Feet 





2657 




..... 


3of 




547 


2359 






30 


.82 


1094 


2093 


215 


238 


27 


3-6 


1640 


1857 


136 


144 


22^ 


9.35 


2187 


1647 


92 


97 


i7f 


18.89 


2734 


1463 


64 


6S 


i3f 


33- 46 



The following are additional particulars : Eff'ective range, 4840 
yards; time of flight, 9.71 seconds; remaining velocity, 922 f. s. ; 
penetration against deal, 5^ inches; majtimum range, 8226 yards; 
eff'ective range fired straight up in the air, 2739 yards. 

II. 

In our previous article we gave the ballistic data of the per- 
fected '* heavy *' and *' light '* tubular bullets fired from the German 
service rifle. We now give the data for these bullets from the 5 mm. 
Hebler rifle. The figures in parentheses refer to data for the ordi- 
nary bullet. 

Ballistic data of the perfected <^ mm, ^^ heavy ^' tubular bullet, — 
Lengthof bullet, 30mm.; length ofogival head, 17 mm.; diameter, 5.1 
mm. to 2 mm. ; diameter of central channel, 2 mm. , with funnel opening 
out to 3.6 mm.; length of rear ogival, 11 mm.; diameter of rear 
ogival, 5.1mm. to 3.6 mm.; weight of bullet, 4.3 grammes; weight 
of base cup, .12 gramme (material, hard lead with steel jacket, and 
central channel lined with steel); powder charge, 1.5 gramme of 
Koln-Rottweil prismatic smokeless powder, with cartridge filled to 
the extent only of nine-tenths of its capacity ; initial velocity, 
2966 f. s., as compared with 2615 f. s. with the ordinary 5 mm. solid 
bullet; weight of rifle, 8 lbs. 13 ozs.; recoil, 0.72 m.kg.; length of 
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cartridge with bullet, 72 mm. (2.83 in.) ; weight, 13.3 grammes; 
number of cartridges weighing 8 lbs. 13 ozs, 301 (276) ; maximum 
pressure, 2460 atmospheres (3633); B. max. 5.7=1024 yards 
(564 yards); B. max. 5.11 = 1058 yards (575 yards). Ballistic 
goodness of the rifle and ammunition, 5213 (1429). 

The ballistic data for the various distances are as follows : 



Distance. 
Yards. 


V. f. s. 
Feet. 


B. 5.7. 
Yards. 


B. 5.11. 
Yards. 


p. 

Inches. 


D. 
Feet. 





2966 






33-14 


.0 


547 


2769 


»•••• 


• ••«• 


34.45 


.69 


1094 


2585. 


330 


3%o 


34.78 


2.88 


1640 


2417 


218 


232 


34.12 


6.98 


2187 


2257 


159 


169 


33-14 


13-35 


2734 


2106 


121 


128 


30.84 


22.44 



The following are additional particulars : Effective range, 5905 
yards; time of flight, 8.84 seconds; remaining velocity, 1417 f. s.; 
penetration against deal, 17.67 inches; maximum range, 10,937 
yards ; effective range fired straight up in the air, 3644 yards. 

Ballistic data of the pet feet ed <^ mm. ^^ light ^' tubular bullet. — 
Dimensions same as for ** heavy'* tubular bullet. The figures in 
parentheses refer to data for the 5 mm. solid bullet : weight of bullet, 
3.1 grammes (5.8); material, zinc or an alloy of zinc and tin, with 
jacket and lining of central channel of steel ; powder charge same 
as for ''heavy** tubular bullet (1.5 gramme), but size of powder 
grains = .53 mm. instead of .72 mm.; length of cartridge, 72 mm.; 
weight, 12. 1 grammes (14.5); number of cartridges weighing 8 lbs. 
13 ozs. = 331 (276); initial velocity, 3340 f. s. (2615); recoil, .62 
m.kg. (.80); maximum pressure, 1586 atmospheres {;3^33)\ B. 
max. 5.7=1113 yards (564 yards); B. max. 5.11 = 1144 yards 
(575 yards). Ballistic goodness of the rifle and ammunition, 5652 
(1429). 

The ballistic data for the various distances are as follows : 



Distance. 
Yards. 


V. f. s. 
Feet. 


B. 5-7. 
Yards. 


B. 5.11. 
Yards. 


p. 

Inches. 


D. 
Feet. 





3340 






26.38 


.0 


547 


3035 






28.35 


•75 


1094 


2762 


372 


394 


29.53 


3-34 


1640 


2510 


223 


247 


29.92 


^'33 


2187 


2283 


163 


173 


28.74 


^^•31 


2734 


2077 


119 


125 


26.38 


28.3 
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The following are additional particulars: Effective range, 5957 
yards; time of flight, 9.38 seconds ; remaining velocity, iiSyf. s.; 
penetration against deal, 8.97 inches; maximum range, 10,180 
yards; effective range fired straight up in the air, 3393 yards. 

In the first two series the powder charge of i . 5 gramme only filled 
the cartridge case to the extent of nine-tenths of its capacity. The 
following data refer to the 5 mm. ** light " tubular bullet fired with 
a full powder charge of 1.64 gramme of Koln-Rottweil prismatic 
smokeless powder, each facet being of the dimensions of .59 mm., 
so as to ensure perfect combustion. Where not otherwise specified 
the details are the same as before, and the figures in parentheses 
refer to the 5 mm. solid bullet. Weight of cartridge, 12.3 grammes 
(14.5); number 'cartridges weighing 8 lbs. 13 ozs. = 326 (276); 
initial velocity, 3546 f. s. (2615); maximum pressure, 2242 atmos- 
pheres (3633); B. max. 5.7 = 1157 yards (564); B. max. 5.11 = 
II 18 yards (575). Ballistic goodness of the rifle and ammunition, 
5842 (1429). 

The ballistic data for the various distances are as follows : 



Distance. 
Yards. 


V. f. s. 
Feet. 


B. 5.7. 
Yards. 


B. 5.11. 
Yards. 


P. 
Inches. 


D. 
Feet. 





3546 






24.8 


.0 


547 


2225 






27.16 


.69 


1094 


2933 


414 


438 


29.13 


2.98 


1640 


2667 


258 


273 


29.92 


7.38 


2187 


2428 


180 


191 


29-53 


M.5 


2734 


2208 


132 


140 


27.95 


25-5 



The following are additional particulars: Effective range, 6299 
yards; time of flight, 9.67 seconds; remaining velocity, 1187 ^- s. ; 
penetration against deal, 8.97 inches; maximum range, 10,617 
yards; eff'ective range fired straight up in the air, 3539 yards. 



III. 

In order to appreciate with greater readiness the advantages 
offered by tubular bullets and to compare their action more easily 
with the solid bullet at present in use in European armies. Professor 
Hebler gives the tables of the ballistic data of the 1 1 mm. German 
rifle, 1 87 1 pattern, and of the 7.9 mm. rifle, 1888 pattern, the former 
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of which may be taken as fairly representative of the old class mili- 
tary weapon, and the latter as the representative of the modern 
small-bore rifle. 

The following are the principal data applicable to the ii mm. 
rifle (.433 inch): Weight of rifle, 9.92 lbs.; weight of bullet, 25 
grammes; powder charge, 5 grammes; weight of cartridge, 42.8 
grammes; number of cartridges weighing 8 lbs. 13 ozs. = 93 ; initial 
velocity, 1443 fe^t; maximum pressure, 1600 atmospheres ; recoil, 
1.58 m.kg. ; B. max. 5.7 = 365 yards; B. max. 5.11=370 yards. 
Ballistic goodness of the rifle and ammunition, 100. 

The ballistic data for the various distances are as follows : 



Distance. 
Yards. 


V. f. s. 
Feet. 


B. max. 5.7. 
Yards. 


B. max.5.11. 
Yards. 


p. 

Inches. 


D. 
Feet. 





1443 






9.5 




547 


837 


67 


70 


7.87 


1-7 


1094 


590 


21 


22 


4.33 


10.89 


1640 


453 


9i 


TO 


2.36 


35-76 


1750 


433 


8 


8i 


2.16 


43-63 



The following are additional particulars: Eff'ective range, 1751 
yards; time of flight, 7.86 seconds; remaining velocity, 433 f. s. ; 
penetration against deal, 2^ inches; maximum range, 3227 yards; 
eff'ective range fired straight up in the air, 1075. 

The principal data of the present German rifle, 7.9 mm. bore 
(.311 inch), 1888 pattern, are as follows: Weight of rifle, 8 lbs. 6 ozs. ; 
powder charge, 2.75 grammes smokeless powder; weight of bullet, 
14.5 grammes (material, hard lead with steel jacket) ; weight of cart- 
ridge, 27.5 grammes; number cartridges weighing 8 lbs. 13 ozs. =: 
145; initial velocity, 2100 f. s. ; maximum pressure, 3300 atmos- 
pheres; recoil, 1.54 m.kg.; B. max. 5.7 = 479 yards; B. max. 
5.11 = 492 yards. 

The ballistic data for the various distances are as follows : 



Distance. 
Yards. 


V. f. s. 
Feet. 


B. 5 7- 
Yards. 


B. 5.11. 
Yards. 


p. 

Inches. 


D. 
Feet. 





2IIO 










547 


I188 


126 


^33 


16.93 


1.24 


1094 


830 


44 


46 


8.27 


8.23 


1640 


636 


2 of 


2li 


4.72 


27.46 


2187 


5^5 


"i 


12^ 


3-23 


67.91 


2734 


433 


7i 


8 


2.28 


140.42 
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The following are additional particulars: Effective range, 2326 
yards; time of flight, 8. 74 seconds; remaining velocity, 492 f. s. ; 
penetration against deal, 2.91 inches; maximum range, 4173 yards; 
efifective range fired straight up in the air, 139 1 yards. 

A comparison of the data given in this last table with those given 
in our first article of August 12, shows the enormous increased 
efficiency which can be obtained from existing rifles by the adoption 
of tubular bullets, whilst the same data, compared with those given 
in our second article, show what may be expected by the introduc- 
tion of rifles of 5 mm. calibre (.197 inch), which are sure sooner or 
later to be adopted by all European armies. 

Assuming the amount of resistance offered by the atmosphere to 
the ordinary German 7.9 mm. solid bullet to represent looo. Pro- 
fessor Hebler calculates that the resistance can be reduced to the 
following by the mere adoption of improved forms of bullet fired 
from the same rifle, viz. : 

(i) Resistance offered to solid bullet with ordinary ogival head 
and flat base =1000. 

(2) Resistance offered to solid bullet with best possible form of 
ogival head and flat base = 5 41. 

(3) Resistance offered to solid bullet with best possible form of 
ogival head and ogival base = 216. 

(4) Resistance off*ered to tubular bullet with the best possible form 
of ogival head and base = 89. 

With the 5 mm. rifle, again taking 1000 as the resistance offered 
to the ordinary solid bullet, the figures for the four diff*erent kinds 
of bullets stand at (i) 1000, (2) 463, (3) 185, (4) 66. It will thus 
be seen that with the best possible form of projectile the resistance 
offered by the atmosphere is only one-eleventh or one-fifteenth of 
that to which the ordinary solid bullet is subjected. 
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THE BUONACCORSI AUTOMOBILE TORPEDO. 
[By permission from the Journal of the Royal United Service Institution *\ 



It is tolerably well known, through various notices which have 
appeared principally in the daily papers, that a new fish torpedo has 
been constructed by Count Adolf von Buonaccorsi di Pistoja, and 
we must fulfil the wishes of many of our readers who take an interest 
in torpedo matters if we here enter into a description of the above 
torpedo as compiled from five letters patent and two printed pamph- 
lets which have been laid before us. As can be perceived from the 
whole tenor of the following description, we confine ourselves strictly 
to the employment of the above printed notices without giving any 
opinion whatever on the torpedo itself, its mechanism, or the quali- 
ties ascribed to it, etc. The Buonaccorsi torpedo is propelled by 
the reaction due to the efflux of compressed air from the blades of 
the propellers. This invention, as well as the special mechanism 
for controlling the depth, sinking the torpedo at the end of its run, 
exploding the charge, and also the charging and supply valves, are 
subjects of the letters patent above mentioned. Trials with the 
Buonaccorsi torpedo were carried out, to our knowledge, in 1890, 
at the Imperial launching station in Kiel, and further in Nussdorf, 
near Vienna ; the results, however, have not yet been published. 
The fact that the *' Vulcan** Company, in Stettin, has acquired the 
patent in Germany for this torpedo, and has established a range 
with a view of carrying out extensive experiments with it, proves 
at any rate that with them the invention is considered of the highest 
importance. Buonaccorsi endeavors in his torpedo to overcome 
the defects which, in spite of all improvements, and the great per- 
fection of the present type, still remain in the Whitehead torpedo, 

* Translated by T: J. Haddy, R. N., from the Mittheilungen aus dem Gebiete des See- 
wesens. 
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viz. : (i) complexity, as a result of which constant accidents occur 
in the propelling, balancing, and depth-controlling mechanism; 
(2) limited range, by means of holding a high velocity of the tor- 
pedo in reserve. In external form the Buonaccorsi is exactly simi- 
lar to the Whitehead, with pistol, charge, depth-regulator, air 
reservoir, rudders, and twin screws. (Fig. i.) 




Fig. I. 

The following description of the internal mechanism, as already 
mentioned, is exclusively from the letters patent : Propelling 
mechanism of the Buonaccorsi torpedo. Up to the present, the 
propulsion of automobile fish torpedoes in general is obtained by 
the action of compressed air on the piston in an engine cylinder, 
producing the rotation of the propeller shafts, and by means of 
gearing the revolution of two propellers in opposite directions. 
This kind of propulsion is subject to the following losses of power : 
The air pressure during admission to the cylinder, and also on 
exhaust after having performed its work there, has to overcome con- 
siderable resistance during its passage, and the friction of machinery 
and the continual change of direction in motion of the pistons and 
slides of the engine cause continual loss of power. The necessity 
of a regulator to maintain a constant pressure, and speed of engine 
and torpedo during the period of its run, also causes a waste of 
power, and finally the wheel gearing employed to obtain the rota- 
tion of the propellers in contrary directions also requires an expend- 
iture of power. By all these conditions the scope of the motive 
agent is decidedly contracted, and the obtainable speed of the 
whole mechanism brought into narrow limits. The system of pro- 
pulsion of Count Buonaccorsi permits that the cylinder- engine, 
pressure regulator, and wheel gearing may be dispensed with, with 
the possibility of simplifying the mechanism of the torpedo con- 
siderably, and also increasing the useful work obtained from the 
compressed air. The principle of this system consists in develop- 
ing the energy, by applying the reactive force of compressed air, 
allowing it to escape freely, immediately to the propellers and 
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^^Kausiag them to revolve, instead of employing the statical pressure 
^^Kaf the air on a piston when con^ned in the cylinder of as engine. 

Of the annexed figures. Fig. a shows a longitudinal section of 
the after part of the torpedo with both propellers ; Fig. 3 and Fig. 4, 
sections through x—x andy — y of Fig. 2. The air, which is com- 
pressed to 70 or 90 atmos. into a cylindrical reservoir slightly 
smaller in diameter at both ends, is led out of the reservoir through 
a fixed tube, a, which is connected by an air-tight connection with 
another tube, i, the latter capable of revolution on its axis, and 
enclosed by the tube f ; on these tubes the propellers A and 5 are 
fitted, of which .^ is a right-handed, and B a left-handed screw. 
The boss of each of these propellers contaius a conical chamber A' 
and B', which surrounds the tube r, and into which the compressed 
air has access through the tubular shafts /' and c, and the slits i', ^ , 

»and /i", c', which are cut through them. The air is led out of these 
chambers (which form a sort of pressure reservoir, and by means of 
which, in conjunction with the propellers, which act as governors, 
the speed of the torpedo can be regulated) through the channels 
v4', A^, B't B' formed in the blades of the propellers, to the sur- 
rounding atmosphere or water, as the case may be ; and the rota- 
>tion of the propellers in the opposite direction to the issuing air is 
thus obtained by the force of reaction. The speed of revolution of 
the two propellers is regulated by the size of the openings throtigh 
which the compressed air is admitted to the chambers A and B, and 
the speed of the propellers may be quite different, as by this means 
the unequal effect of the propellers, which up to now has had to be 
counteracted by means of rudders, etc., is obliterated, and the 
adjustment of the torpedo effected ; the inventor has found by 
experience that, with the increase or decrease of the speed of pro- 
peller, its directive efltct on the torpedo increases or decreases, and 
consequently it is only necessary to make the difference in speed of 

kthe propellers of such a magnitude as to exactly balance each other 
in directive effect on the torpedo. 
' Again, as before mentioned, the speed of the propellers depends 
bn the size of the openings through the two tubes b and c, through 
which the air pressure is admitted to the chambers A' and B ; it 
follows, therefore, that by changing the size of these openings, 
, changes in the revolutions of the propellers, independently of each 

I^H other, may be obtained, and consequently a resultant steering effect 

^^^ ~- ~- — - -~- •■ ~^ 
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n the size of these air supply 
ng manner: The inner tube ^, 
provided with the longitudinal 
tion, in the wake of the propel- 
lers, and these openings communicate with similar openings of half 
the width in the outer tube, c, and it can be so arranged that the 
compressed air may be admitted to the chambers A and B, through 
the full area of the openings c' and c', or these areas can be reduced 
by altering the relative positions of the inner and outer passages. 
The two openings c' and f' can never come at the same time in 
coincidence with their corresponding openings i' and P in tube i, 
and it is by revolving the pointer ^ fixed to the tube 6, in direction 
of the arrow i (Figs. 3 and 4), that it is possible to throttle the 
air admitted to propeller A ; or vice vena, by moving the pointer 
& in direction of arrow 7. 

For registering the number of revolutions of the propellers through- 
out the run, the two worm wheels w, and the toothed wheels w' 
(Fig. 2) are fitted. In this after part of the torpedo there is also a 
part of the depth-steering apparatus, viz., Fig. 2, the diving rod 1/ 
worked by the steering engine, and connected rigidly to the tube c 
by the arm/, so that, as the latter tube is movable in an axia! direc- 
tion to the tube li, the movement of the arm rf can be transmitted 
without change to the rod ti", in the after end of the tube c. This 
rod rf', by means of the connecting rod and lever, /, i, is connected 
to the horizontal rudders and communicates to them directly the 
movements of the diving rod. The most important novelties claimed 
by the inventor in his patent are: (i) the propulsion by means of 
the reaction of compressed air on the propeller blades; (2) the 
means of governing the direction of the torpedo by variation of 
speed of the propellers through varying the supply of air pressure 
to the same; (3) the mode of transmitting the movement of the 
depth regulator to the horizontal rudder arms by means of the hol- 
low movable propeller shafts. 

With regard to the construction and dimensions of the new pro- 
pelling apparatus, the following calculated results are taken from an 
article by the inventor. The air is compressed to 80 atmos. into a 
reservoir of a capacity of about o.iz cub. m,=^4i cub. ft. This 
air flows through a straight tube of the same effective area as the 
outlet orifice in the reservoir by the shortest course to the hollow 
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tubes of the propeller shafts. On these shafts, in the usual position, 
not keyed on but movable on their shafts, are the two-bladed pro- 
pellers of 0.32 m. diameter (i2f in.). The boss of each propeller 
contains the conical air chamber already described, and eajch is 
fitted air-tight, both at its forward and after sides. The air pressure 
passes out from the before-mentioned conical chambers by four 
channels of rectangular section, 30 mm. by i mm. in width, into 
an outlet opening of 0.00003 sq. na. in area, bored through each of 
the propeller blades, leading out to the point of the blade. The 
radius of curvature of these channels is constant, and equal to 
o. I m. The angle at which the concave surface of the channel is 
met by the issuing air is 10°, the bend of the channel is 90°, the 
whole length of the surface acted on by the pressure in each chan- 
nel is therefore 0.15 m. By the calculation of the inventor, his pro- 
pelling mechanism, with an initial pressure in reservoir of 80 atmos. , 
and using up all the energy of the air to the final pressure of 20 
atmos., obtains a useful effect of loge (=H. P.), which gives the 
torpedo a velocity of 34 knots, or in two minutes it would cover a 
distance of 2000 m. The charging and air-supply valves of the 
Buonaccorsi torpedo have, in the view of the inventor, particular 
advantages : whilst in the other fish torpedoes worked by compressed 
air the air supply valve is a lift valve, in the Buonaccorsi a cock is 
used, and the plug is held in position by a flat spring, which bears 
against a square on the plug both in the **open" and ** closed" 
positions. The key which opens and shuts this cock is connected 
to one arm of a three-armed lever, the other arm of which projects 
through the shell of the torpedo, and serves to open the cock in the 
same way as the air lever of the Whitehead torpedo, that is, by 
means of the tripper of the launching tube. The automatic closing 
of the starting valve is obtained by the action of the propelling 
mechanism on wheel work which releases a spring which has been 
put into compression on opening the starting valve, and which is 
connected by means of a link to the third arm of the lever on the 
plug of air cock. The charging pipe is fitted directly on the after 
end of the air reservoir, immediately in front of the air supply 
valve and connected to the same pipe, the valve itself being fitted 
on the upper end of the charging pipe, so that when it is compressed 
by the charging nozzle a direct communication is opened up to the 
air reservoir. The depth-controlling apparatus is on the same prin- 
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ciple as in the Whitehead torpedo, a combination of a hydrostatic 
valve and spiral spring and heavy pendulum, the spring adjustable 
to the pressure corresponding to the required depth of the torpedo 
during its run. This apparatus is placed immediately in rear of the 
explosive chamber, and the action is communicated to a servo- 
motor by a rod passing through a tube through the air reservoir. 
There is also an arrangement for fixing the horizontal rudders in 
any desired position for a certain time, and for bringing the rudders 
up when the torpedo is stopped, and so bringing it to the surface. 
A sinking valve can also be opened at the same time, if desired, to 
sink the torpedo by admitting water to the after chamber. The 
safety pistol, to prevent a premature explosion of the charge, is of 
the ''fan*' pattern. The material of which the torpedo is con- 
structed is, with the exception of the steel air chamber, Austrian 
delta metal. 

From a pamphlet by the inventor, it appears that it is proposed 
to make the air chamber also of delta metal, the experiments on a 
shortened air vessel of this metal having shown that there would 
be no technical difficulty. The inventor claims for his '* reaction " 
torpedo, as against the automobile fish torpedo : i , increased speed ; 
2, increased range; 3, greater reliability in direction; 4, simpler 
mechanism; 5, more perfect action of the steering apparatus; 6, 
increased range of depth, as well as a simpler and more certain 
adjustment of the same ; 7, larger range of action of the explosive ; 
8, more exact adjustment of the controlling gear of horizontal rud- 
ders ; 9, more reliable action of the stopping and sinking gear. • 

Further, the fish torpedoes of former types may with compara- 
tively small expense be easily converted into the Buonaccorsi type, 
as the explosive chamber, air chamber, buoyancy and balance 
chambers, etc., are not interfered with to any great extent by the 
new fittings, and a good many of the internal parts also may be 
utilized in the conversion. 
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CALIBER OF THE NEW NAVY RIFLE. 

On the jist of last July, a Board, consisting of Commander G, A. Con- 
verse, U. S. Navy, Captain George C. Reid, if S. Marine Corps, Professor 
Philip R. Alger, U. S. Navy, and Ensign A. C. Dieffenbach, U. S. Navy, 
was appointed by the Department "for the purpose of considering and 
deciding upon the caliber of rifle to be used in the naval service and to 
test and select the rifle best suited to that service." The first question 
considered, that of the caliber, was reported on August 12, the Board 
deciding upon 6 mm. (.236 in.). Their report reads as follows, and is 
published by permission of the Bureau of Ordnance. 

The history of the development of smalt-arms shows a constant decrease 
of caliber, accompanied by an increase of ballistic qualities; and the 
rapid advance of technical science, with resulting improvements in the 
material and methods of manufacture of modern arms and ammunition, 
has in recent years given impetus to this movement. 

The calibers, from 0.40 in. lo 0.45 in., generally adopted with breech- 
- loading, began to be succeeded by smaller calibers in ihe years from 1886 . 
onwards, and to-day almost every civilized nation uses a rifle of or below 
8 mm. (0.315 in.) in caliber. With these small caliber rifles the charge is 
smokeless powder; the muzzle velocity 3000 f. s. or over ; the point blank 
range about 400 meters ; the effective range upwards of 2000 meters, and 
the number of rounds carried per man 100 or more. 

The arm now in use in the U. S. Navy is of 0.45 in. cahber ; the charge 
is black powder ; the muzzle velocity r350 f. s. ; the sights must be 
adjusted for ranges above 150 yards ; the effective range is laoo yards, and 
only 55 rounds are carried per man. 

This progressive reduction of caliber, still going on, as evidenced by 
the recent adoption of the 6.5 mm. rifle by lta5', Roumania and Holland, 
and of the 7 mm. rifle by Spain and Chili, together with the manifest 
superiority of the smaller calibers, leads the Board to the conclusion that 
a change of caliber for the navy small-arm is desirable, and that this 
change should be a reduction. 

For the naval service the small-arm has two principal uses-^in picking 
off or driving under cover the exposed men of opposing boats or ships, 
and on landing expeditions. 

For the former use great flatness of trajectory and penetrating power 
are desirable, distances being usually considerable and uncertain; the 
weight of the ammunition is unimportant, since the source of supply, the 
.ship's magazine, is close at hand; and the feature of exchangeability 
with ammunition used by others is valueless. 

On landing expeditions, lightness of ammunition, allowing a large num- 
ber of rounds lo be carried, is of great importance, especially in the 
probable case of the landing being in a savage country where transporta- 



[ combined expedi 



tion, excepting 1 
^^ the use of the £ 



1 the person, is difiiculc or impossible. But here, also, 

ilion as others can only be desirable where a 

■al and other forces is undertaken, and such 



3o6 PROFESSIONAL NOTES. 

cases will rarely occur, since the weight of authority is against the use of 
naval forces in prolonged or distant land service, and since in any case 
where it became necessary to land a military force the naval force could 
probabl>r be best employed in keeping open communications and as a base 
of supplies, ammunition being furnished from transports and store ships 
specially fitted out for the expedition. The usual duties of naval landing 
parties are likely to be only such as protecting property and putting^ down 
mobs in sea coast cities, and in necessary attacks upon savage or semi- 
civilized people in their own countries, in either case the expedition being 
purely naval and of limited extent and duration— and for such duties inter- 
changeability of ammunition would be of no importance. 

Considering, then, that on the actual field of war the ballistic and tactical 
qualities of the navy small-arm are far more important than that its ammu- 
nition should be the same as used by the army, it remains to determine 
the advantages of the latter feature in manufacture and supply at home. 
Small arm ammunition for the army is now made at the Frankfort Arsenal, 
while that for the navy is made in private factories. In time of war it 
would be necessary to employ all the resources of the Government and 
private factories in the manufacture of ammunition, and it does not appear 
either that the expense would be greater or that any complications could 
arise from the use of different ammunition by the two services. 

Consequently the Board concludes that the advantages which would 
result from the use of a common ammunition by the U. S. Army and Navy 
are not sufficient to warrant any considerable sacrifice of ballistic or tacti- 
cal qualities. 

It becomes, then, a question whether there is any small-arm of different 
caliber from that adopted by the U. S. Army which possesses materially 
superior ballistic or tactical qualities, and an examination of the records 
of tests of arms recently adopted or experimented with abroad shows , 
that there are such arms, and the Board concludes that their superiority * 
results from their smaller calibers. 

The following table gives the data of the U. S. Army 0.30 in. cal. and 
the Mannlicher 6.5 mm. (0.256 in.) rifles: 

U. S. Navy. Mannlicher. 

Caliber 0.300 in. 0.256 in. 

Weight of gun without bayonet 8.75 lbs. 8.46 lbs. 

Length of barrel 30.00 in. 28.75 in- 

Weight of bullet 220 grains. 162 grains. 

Weight of round complete 410 grains. 338 grains. 

Muzzle velocity 2000 f. s. 2390 f. s. 

The sectional density of the 6.5 mm. bullet being the same as that of the 
0.50 in. cal., its carrying power is the same, and, having a vastly greater 
initial velocity, its trajectory is flatter and its terminal velocity is greater 
at all ranges. The penetration of the smaller bullet is also the greater, at 
least at effective ranges. Moreover, the 6.5 mm. ammunition being the 
lighter, one-fourth more rounds of it can be carried with equal total weights. 
Fmally, the shock of recoil is less with the smaller caliber, notwithstanding 
its greater muzzle velocity. 

The following are some of the results obtained with the 6.5 mm. Mann- 
licher rifle in actual tests. 

Range. Penetration. • 

15 yards. 27.2 in. beech blocks. 

50 *' 49.0 in. pine wood. 

330 ** 32.6 in. packed earth. 

2730 ** 4.4 in. pine wood. 
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Angle 0/ Fall. 


Ki^mamingVelocllj. 


0° 04' 50" 


>I32f.S. 


0" 34' 40" 








K 3< ^': 


663 ■' 




.S71 ■' 



Trajectory for 491 Yards Range. 

247yds. aSSyds. 328yds. 409yds, 491 yds. 
33m. 33m. 3iin. zoin. oin. 

tHi-ighl of RiRe. Height of Target. Danger Space. 
4.9 ft. (standing). 5.9 ft. (infantry). 550 yds. 
" " " H.g " (cavalry). 710 " 
1.3 " (reclining). 5.9 " (Infantry). 660 " 
8.9 " (cavalry). 790 " 

For comparison with the above the following are some results obtained 
with the 8 mm. rifle having an initial velocity of 2034 f. s. Penetration in 
beech blocks at 15 yards from muzzle, 20.8 in., against 27.2 in. for the 6.5 
mm. ; dancer space, fired standing against infantry, 450 yards, or 100 yards 
less than for the 6.5 mm. ; greatest height of 660-yard trajectory, 9.4 ft. 
against 5.4 ft. for the 6.5 mm. 

The great superiority of the 6.5 mm. rifle over the larger calibers from 
a ballistic and tactical point of view is apparent, and explains the fact that 
this caliber, or the 7 mm., bas been the Choice of every nation which has 
recently adopted a new arm. Moreover, even those countries which have 
rearmed witli the 7.5 to 8 mm. calibers have carried on, or are now engaged 
in, extensive tests with the smaller calibers, and appear to be only deterred 
from adopting them by the enormous expense of a second re-arming. 

As an example of the trend of opinion abroad, it may be stated that only 
one gun of a caliber above 7 mm. was brought before the Commission 
which, in November and December, 1892, tested arms for adoption by 
Chili, and all, excepting this gun, gave initial velocities of 3400 f. s. or over. 

Furthermore, while as yet no nation has adopted a less caliber than 6.5 
mm., extensive tests wilh 6 mm., 5.5 mm., and 5 mm. rifles have been 
carried on, and several high auihonties advocate the immediate adoption 
of the smallest of these. 

The superior qualities, both ballistic and tactical, which theory indicates 
as the result of a decrease of caliber, having now been confirmed by prac- 
tical tests and demonstrated beyond doubt for calibers as low as 6.5 mm,, 
it is necessary to examine the reasons fflr fixing a limit to this reduction 
of caliber and to determine this limit. 

First, there are difficulties of manufacture which have constantly retarded 
the movement of reduction of caliber, but which have gradually been over- 
come, until with modern processes 5 mm. guns can be, and have been 
constructed. Increa.sed cost of arms and ammunition accompanies any 
reduction of caliber, but it becomes considerable only when the minimum 
caliber is approached. 

Next is the difficulty that with the increased velocities and twist of 
rifling accompanying the smaller calibers, the strains are also greatly 
increased ; but improvements in the quality of steel used for barrels, and 
the greater strength and security of modern breech mechanisms enablt 
these strains to be safely withstood, and prevent the rapid wear of the 
barrel which results from the use of inferior material. The use of jacketed 
bullets without lubricant, and of powder with little or no residue, together 
wilh the ease with whicli modern breech bolts can be removed, tend to 
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o render their care and preser- 



prolon^ the life of small caliber arms 
vation in service entirely practicable. 

Last is the objection lu ilie small calibers that the wounds produced bit 
them will frequently not be sufficient lo immediately put the wounded out 
or action, ana that their shock will not stop (he onset of excited men at 
short range. In reply to this it may be said that reports of the effect of 
modern arms of about 8 mm. caliber in actual warfare all point to the effi- 
ciency of these arms ; that experience with the smaller calibers has been 
limited lo experiments whose results are contradictory ; and that this 
objection holds nearly equally for all modern rifles. Therefore the Board 
concludes that this doubtful and unproved disadvantage should not be 
allowed to outweigh the many certain and proven advantages of the very 
small calibers. 

The two great arguments in favor of the smaller calibers are thdr 
higher ballistic qualities and tile decreased weight of their ammunition, 
but neither of these advantages is proportional to the decrease of calibCT, 
since the weight of charge and cartridge case must be kept up in order to 
increase the velocity as the caliber decreases. Consequently the reduc- 
tion in the weight of ammunition as the caliber is reduced from 6 mm. to 
5 mm. will be extremely small, if the velocity is maintained or increased, 
and since the 5 mm. is the smallest caliber that has yet been manufactured, 
and since its efficiency depends upon a choice of the finest material and 
the most accurate workmanship, involving a very considerable increase of 
expense, it would appear that in the present slate of the art a reduction 
of caliber below 6 mm. is not advisable. As a means of reducing cost the 
Board recommends the adoption of the millimetre as the unit since the 
possibihty of manufacturing^ arms for foreign nations or disposing of the 
machinery after the completion of the necessarily small order for the Navy, 
would tend to promote competition. 

Therefore, after a careful con.sideration of the foregoing facts and argu- 
ments, and after having satisfied itself by personal interviews with manu- 
facturers that arms and ammunition of 6 mm. caliber can be made without 
special difficulty, Ihe Board concludes that a small arm of 6 mm, caliber 
should be adopted for the U. S. Naval Service, and an arm with the fol- 
lowing principal characteristics is recommended : — 



Caliber... 



m. (0.336 inches). 



--about 135 grains. 



...about 0,003 in. 

From computation based upon results obtained with the Troisdorf 
powder in the 0.30 In. cal. rifle, the Board believes that with the proposed 
arm a muzzle velocity of 2400 f. s. can be attained with a maximum pres- 
sure less than 50,000 lbs. per square inch. 

In this recommendation due consideration has been given to the desira- 
bility of using the same ammunition for machine guns as for the small 
arm, and the Board deeme that no difficulty in the manufacture or manipu- 
lation of machine guns will be caused by their use of 6 mm. ammunition. 

The following tables give the comparative data of the proposed 6 mm. 
sCnd the U. S. Army .30 cal. rifles, both being computea, from which it 
will be seen that with the 6 mm. rifle the trajectory is flatter, the remain- 
jelocity greater, and the shock of recoil less than with the 0.30 in. 
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n be carried with an 



pkofessional notes. 
Trajectories— 500 Yard: 



.30 iiicli. 6 mm. (( 



Terminal velocity. — ___.___.._™...™_ _ 1134 f. s. 1331 f. s. 

Angle of elevation »_ _o°3a'oo" oU' 15" 

Angle of fall I ~ 0° 46' 54" o' 31' 48" 

Height of vertex _____ 4.23 feet. 3.95 feet. 



I 



274 yards. 375 yards. 

0.97 sec. 0.85 sec. 

Danger space for 6 feet 500 yards. 500 yards. 

[0.9 ft. lbs. 7.a ft. lbs. 



6 mm, (o. "536). 



Terminal velocity 853 f. s. 913 f. s. 

Angle of elevation _ - — 1' 36' 35" 1" 10' 50" 

■Angle of fall _— _ 3° 41' 43" 2° 10' 08" 

u^r^u* „f . ^o __ i^^t «, , f„„fc 



_a8.57 feet. 



564 yards. 576 y: 



Danger space for 6 feet 



Proportional deviations due to side wind 0.89 



THE NEW GUNBOATS. 
[Journal of the American Society of Naval Engineers.] 

Gunboat No. 7. — At its last session Congress authorized the construc- 
tion of three Hght-drauglit gunboats adapted to river service. It was the 
intention, at first, to have the hulls of two of them composite and sheathed, 
and designs had been prepared with that idea, but, as the Act of Con- 
gress said "steel gunboats, an opinion was requested from llie Attorney- 
General, who decided that they must be of steel. It seems somewhat 
ludicrous that the unanimous opinion of the Navy Department as to what 
was best in the design of ships should have to yield to a literal interpre- 
tation of an act doubtless framed hurriedly and probably without any 
intention of hampering the Department's action. The importance of 
sheathing our ships which are to make long cruises on foreign stations 
is undoubted, and has been repeatedly urged by Chief Constructor Hich- 
born. It is worth noting, too, that many foreign vessels of great size 
are now building which are to be sheathed. 

Gunboat No. 7, while of light draught, is still of what may be called 

Cign, the constructors having reasonable latitude in the work, 
jticed later this is not the case with the other two vessels, 
pal hull dimensions of No. 7 are : 
B, 
Ml 
Di 
:. 
Fr 
: 



233 feet 9 inches. 
320 feet. 
35 feet. 
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Tlie speed developed by the vessel, under conditions to be prescribed 
by the Navy Department, must not be less than an average of 14 knots 
per hour, maintained successfully for four consecutive hours, during whi<± 
period the air pressure shall not exceed in the ash pits of the return fire- 
tubular boilers a pressure of i inch of water, and in the ash pits of the 
tubulous boilers a pressure of 2 inches of water, and for speed developed 
and maintained above 14 knots an hour the contractors shall receive a 
premium at the rate of |30,ooo per knot, while, if the speed falls below 14 
Knots, a penally at the same rate will be exacted. If the average speed 
falls below 13 knots, the vessel will be rejected. 

The hull is to be of steel, not sheathed, with double bottom and close 
water-tight subdivision at the water line. The water-light subdivision is 
to be so arranged that at least two skins must be pierced to admit water to 
ihe engine or fire-rooms. The arrangements of decks above water are 
such as to jjrovide ample freeboard and berthing accommodations. 

There will be two military masts with light sail power. The boats must 
be stowed clear of the blast of Ihe guns, but two life-boats must be so 
Ciirried as to be rapidly lowered under all conditions of weather. 

There will be a water-tight deck near the water line. Below this deck 
will be the propelling machinery, steering gear, mag.iicines, shell rooms, 
and, in short, all the ''vitals" of the vessel. 

Protection of the hull against injury to the water-line region will be 
afforded by coal protection and suitable water-tight subdivision. 

The battery will consist of eight 4-inch R. F. B. L. R.. four 6-pounder 
R. F. Hotchkiss. two i-pounder R. F. Hotchkiss, two Callings. The 
4-inch guns are to be mounted as follows ; Four in the open on the spar 
deck, placed two forward and two aft, and four in sponsons on a covered 
gun deck, two on either broadside. The guns on the spar deck will be 
protected with shields attached to the gun carriages. Those on the gun 
deck will be protected by sponson armor 2}^ inches thick. Protection 
will be afforded the smaller guns by shields and extra side plating. 

There will be one torpedo tube placed at the bow above the water line. 

Evaporating and distilling apparatus will be fitted for fresh water supply; 
the allowance of water to be carried to be sufficient for fifteen days for 
ofScers and crew; and in addition sufhclent to supply the boilers with 
fresh water for one day's steaming at full power (about 1 1 tons). 

The total coal capacity will be 380 tons, of which 150 tons will be carried 
at normal displacement. 

The electric lighting plant will consist of two units, each unit having 
an engine, dynamo and combination bed-plate, and each dynamo having 
a rated output of 100 amperes at So volts. The total weight of the whole 
electric installation, including all fittings, search lights, etc., will be about 



Estimated Weigh- 



Hull fittings.... 



I, torpedo outfit, etc 74 

Main and auxiliary machinery 161 

Fresh water for boilers ,,_ _. 11 

Equipment, outfit and stores 148 

Coal at normal displacement, 150 

Total weight, equal to normal displacement ._ 1,961 

The following: boats will be carr 
30-root sailing launch ; two zS foot c 
18-foot dinghy. 

The vessel has a covered gun deck, and the cabin and wardroom a 



i 
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on the after part of tliis deck, the wardroom country being T-shaped, with 
the table in the cross of the T athwartship; eight of the wardroom state- 
rooms are on this deck, the other four being on the berth deck below. 
Just forward of the wardroom, but separated by a bulkhead, are the pantry 
and bath-rooms. 

Just forward of this bulkhead is a space about too feet long for the 
battery, and berthing space for the crew. Forward of this space are the 
refrigerating room, petty officers' bath-room, crew's water-closet, etc. 

On the berth deck, abaft the four wardroom staterooms, are the cabin 
and wardroom storerooms, while forward of the wardroom are apartments 
like those for junior officers on most ships, but which will be here for the 
petty officers. Instead of stationary bunks they will be fitted with berths 
like those on a Pullman sleeper. 

The compartment just forward of this will be mainly taken up by engine 
and boiler hatches, but some of the crew will find berthing space. The 
next compartment will also be partly occupied by batches, but will include 
coal bunkers, dynamo rooms and engineer's workshop. The remainder 
of the space on this deck will be for berthing the crew. 

The hold, besides containing the machinery and coal bunkers, will have 
the magazines, store-rooms, etc. 

The complement will consist of ri officers, 139 sailors and firemen, and 
10 marines, making a total of 150. 

The eng^ines will be twin-screw, vertical, inverted-cylinder, direct-act- 
ing, quadruple-expansion, with cylinders it, 17, 24 and 34 inches diameter 
and a piston stroke of i3 inches ; designed for 1,750 indicated horse-power 
with apiston speed of 900 feet. 

The boilers are in two groups, the forward or main boilers being of the 
tubulous or sectional type and designed for a working pressure of 350 
pounds ; they contain about 100 square feet of grate and about 4,000 square 
feet of heating surface. 

The after or auxiliary boilers are cylindrical return- tubular, two in 
number, and designed for a pressure of 160 pounds. 

For full power steaming, the design is to run as a quadruple-expansion 
engine with steam from the main boilers to the high-pressure cylinder, 
steam from the auxiliary boilers going into the steam chest of the first 
intermediate cylinder. For steaming at low power, the engine is intended 
to run triple expansion, there being a disconnectmg coupling by which 
the low-pressure cylinders can be thrown out, and exnaust pipes property 
arranged to complete the design. The steam pipes of the two groups of 
boilers are so arranged that both may work at the same pressure (up to 
160 pounds) on the main steam pipe to the high-pressure cylinders. 

There is one condenser for each main engine, each with its own circu- 
lating pump, to which is attached a vertical auxiliary air pump, so that 
each condenser may be used in port for auxiliary purposes. The main air 

Sumps are of the vertical-bucket type, one for each engine, each worked 
om the crosshead of the second intermediate cylinder. 

The valves for the H. P. and first I. P. cylinders are of the piston type, 
and those for the second I. P. and the L. P. cylinders double-ported slides, 
all worked by Stephenson link-motion. 

The framing consists of wrought-steel columns supported on cast-steel 
bed plates, which rest upon the inner bottom plating. 

The cylindrical boilers are each 7 feet 8 inches diameter and g feet 10 
inches long, each with one corrugated furnace fluCj 40 inches mternal 
diameter, tne total grate surface of these boilers being 42 and the total 
heating surface 1,358 square feet. They have been designed with special 
reference to cleaning and scaling, as it is the intention to have one of these 
boilers in use at all times, and, if necessary, to use salt feed in them only. 
For all ordinary passages, the fresh-water tanks built in the ship will be 
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ample ; 6ut for long ones, it would be necessary to use the evaporator 
make-up and probably some salt feed, which, of course, must not be put 
in the tubulous boilers. The type of boilers and their size has been some- 
what restricted in this vessel on account of her comparatively lig^ht draught, 
and from the fact that she has a double bottom. 

Forced draft will be on the closed ash-pit system. 

There are two main feed pumps in the engine-room and one in each 
fire-room, the latter, as well as the fire and bilge pump, beings fitted to 
pump from the main drainage system, and all the pumps except the main 
feed as fire pumps. 

There will be the usual evaporating, distilling and refrig^erating ma- 
chinery, turning engine, workshop engine, dynamo, ventilating^, capstan 
and steering engines, ash hoist, and ash ejectors of the See pattern, the 
latter being the first to be fitted in any vessel of the navy. 

The weight of machinery, including water, auxiliaries and spares, is 
172 tons. 

In some respects the machinery of this vessel is novel, and represents 
an original and admirable solution of the problem of making machinery 
that is amply powerful at top speed and economical at cruising^ speeds. 
Quapruple-expansion engines working with 250 pounds pressure certainly 
should give economy at full power, and it is to be noted that the three 
smaller cylinders have been specially arranged to be economical at a 
cruising speed of about 10 or 11 knots. It was for economy also that the 
air pumps are worked from the main engines, thus reducing the waste in 
this, the most powerful auxiliary. 

The combination of the two sets of boilers at 250 and 160 pounds for 
full power is novel, but is really only an extension of the principle of 
exhausting the auxiliaries into the receivers. 

In the same way the cylindrical boilers should be very efficient with a 
ratio of heating to ^rate surface of over 32. Under natural or light forced 
draft they should give a high economic evaporation. 

It is probable that, when this vessel is completed, a series of extended 
tests will be made at various powers to determine just where the losses 
occur. At present the efficiency of the engine cannot, ordinarily, be 
separated from that of the boilers. 

Gunboats 8 and 9. — These have been specially designed for river service, 
so that the draught is very limited. This has hampered the hull designers 
materially, so that, while the design is an admirable solution of the problem 
before them, the vessel cannot be expected to show as good a performance 
as if they had had greater freedom in the choice of dimensions. 

The hull data are as follows : 

Length over all 252 feet o inches. 

Length on L. W. L 250 feet o inches. 

Beam at L. W. L 40 feet o inches. 

Mean draught 8 feet 10 inches. 

Displacement i>3i3 tons. 

Coefficient of fineness 517 

Freeboard at bow 19 feet 2 inches. 

Freeboard at stern 11 feet 2 inches. 

The contract speed is 13 knots and the premiums and penalties are the 
same as for No. 7. 

The provisions as to water-tight subdivision, etc., are the same in 
general as in No. 7, but there will be only one military mast. 

The battery is the same as for No. 7, but the arrangement is different. 
Two of the 4-inch guns will be mounted on the forecastle and the 
remainder on the gun deck. Those in the open will be protected by 
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shields; the remainder by sponson armor ajf inches thick. The smaller 
guns will be protected by shields. 

The total coal capacity will be 275 tons, of which 100 ions will be carried 
on the normal displacement. 

The other matters are in general similar to those for No. 7, and the 
same complement of officers and crew will be carried. 

Estimated Weights. 

Hul! and fittings -. — 771 tons. 

Sponson armor „ — — 10 " 

Armament, including guns, mounts and hoists 70 " 

Equipment, outfit and stores __ 15a " 

Coal at normal displacement 100 " 

Main and auxiliary machinery _. _ — __. 200 " 



Fresh water for boilers..... 

Total weight, equal to normal displacement I|3I3 " 

The boats carried will be the same as those for No. 7, except that the 
steam-cutter and sailing-launch will be 33 feet long. 

The engines will be twin-screw, vertical, inverted-cylinder, direct-act- 
ing, triple-expansion, with cylinders 14M, '2 and 33?^ inches diameter, 
witli a piston stroke of 18 inches ; designed for 1,600 indicated horse- 
power, with a piston speed of 850 feet per minute and a boiler pressure of 
iSo pounds. 

The valves are of the piston type for the high and intermediate, and 
double-ported .slide for the low-pressure cylinders, &II worked by Stephen- 
son link-motion. The framing consists of wrought-steelcolumnssnpported 
on casl-steel bed plates, which rest directly upon the inner-bottom plating. 

There is one main condenser common to both engines, and one main 
circulating pump, with connections for pumping from the main drainage 
system, the double bottom and the engine-room bilge. The main air- 

fumps are vertical bucket-pumps, one worked from each main engine, 
or use in port there is an auxiliary condenser, with a combined air and 
circulating pump large enough for all the auxiliary machinery that might 
be in use at any time. 

For the same reasons that obtained in Gunboat No. 7 the choice of 
boilers was restricted, and as these vessels are intended for use in China 
waters it was decided to put in boilers which could, if necessary, be fed 
with salt water and which could be readily scaled. Six return-tubular 
boilers of the same size as those designed for No. 7 will be fitted. They 
will be placed in two water-tight compartments, but with only one smoke 

Eipe, and will contain 120 square feet of grate and 4074 square feet of 
eating surface. 

Forced draft will be on the closed fire-room system. 

The same system of feeding and pumping is adopted as in No. 7, and 
the same auxiliary machinery is fitted. 

The weight of machinery, mcluding auxiliaries, water and spares, is 200 
tons, which seems heavy for modern machinery. This is due to the boilers. 
As already stated, owing to the peculiar service for which these boats are 
intended, it was not considered advisable to fit tubulous boilers. Owing 
to the very limited draught and to the double bottom, the greatest diame- 
ter permissible for cylindrical boilers is 7 feet 8 inches, which compelled 
the use of six boilers. 

As in the case of the hull, the design is an excellent solution of the 

Sroblem before the designers, but, unless the limitations of the case are 
ome in mind, it may seem that the results are not quite up to the best 
recent practice. 
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LIEUT. FISKE'S DEPRESSION POSITION FINDER. 
[By permission from the Electrical Engineer f]\Mie 21, 1893.] 

We have already described several arrangements devised by Lieut. B. 
A. Fiske, U. S. N., for determining the range and position of distant 
objects by the aid of electrical means, and are now able to place before 
our readers his latest device of this nature. It is intended for use more 
particularly as a position finder, to be employed on shore, as, for example, 
in a fortified place at the entrance of a harbor. It enables the position of 
a ship or other object afloat to be accurately determined, and thus renders 
it possible to train a gun upon it accurately. 

The apparatus consists of two principal parts ; namely, a device for 
determining the distance and a device for determining the direction or 
bearing of the object. These two parts are used conjointly, and thereby 
the location of the object may be recognized upon a chart representing 
the area of the harbor, for example, drawn on a reduced scale. In the 
accompanying drawings. Fig. i is a diagram illustrating the operation of 
the distance, or range, finder. Fig. 2 is a diagram illustrating the operation 
both of the range finder and of that part of the apparatus which shows the 
bearing of the distant object. Fig. 3 is a side elevation of the observer's 
instrument and shows the mechanism in detail. 

Referring first to P'ig. i, -^ is a telescope, located upon an elevation 
adjacent to the waterway to be protected. The telescope is pivoted at its 
outer end, so that it can be depressed through any desired angle in order to 
bring it to bear upon the object. It is provided near its sight end with a 
contact piece, or wipejr, which always bears upon a body of conducting 
material, represented symbolically at C, Fig. 2. Connected with the ends 
of the body Cis a battery, Z>, and connected in circuit with one end, E, of 
C and with the movable wiper, or contact piece, carried by the telescope 
is a galvanometer, F. 

It will be apparent that as the telescope A is moved on its pivot, its con- 
tact piece, or wiper, will be carried along the body C\ and, as a conse- 
quence, a greater or less amount of it will be brought into the circuit 
which includes the galvanometer F. Inasmuch as the body C consists of 
a wire of uniform resistance per unit of length, it is obvious that as the 
telescope is moved and a greater or less length of the wire is bought into 
the galvanometer circuit, the resistance thus interposed in the circuit 
will be increased or diminished ; and as this length, and hence this resist- 
ance, depends upon the angle of depression of the telescope, it becomes 
a function of the angle of depression ; and, equally, the deflection of the 
galvanometer Fy due to this change, is also a function of the angle of 
depression. Therefore, knowing the height of the telescope above the 
level of the object, the galvanometer deflection will indicate the distance 
of the object from the telescope, for which case the galvanometer may be 
once for all graduated in any suitable unit, such as metres or yards. 
Hence, if the galvanometer be located at a station distant from that tele- 
scope an observer at that distant station, by reading the galvanometer, 
can recognize at once the distance of the object, while the. person 
stationed at the telescope has nothing to do but to keep it properly 
directed upon the object. 

The telescope pivot is carried upon a bar, C, Fig. 3, which is pivoted 
upon a circular table, H. Placed in a groove around the periphery of this 
table is a wire, /, Fig. i, of conducting material, having a uniform resist- 
ance per unit of length. Upon the bar G is supported a contact piece, or 
wiper, as will be more particularly explained later, which contact piece, or 
wiper, always bears upon the wire /. At the distant station, Fig. i, there 
is arranged a circular table, y, having around its periphery a wire, JT, 
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similar in all respects to the wire /. Upon this table is pivoted a bar, L, 
which carries a wiper, or contact point, which constantly presses upon the 
wire K. The contact point on the bar G and the contact point of the bar 




L are connected by a wire, N, which also includes the battery D. The 
ends of the wires K and / are connected by wires O and P, and these 
wires, O and /*, are respectively connected to wires Q and R which lead 
to the terminals of a galvanometer, 5'. 
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It will be obvious, by a simple inspection of Fig. i, that the wires /and 
A' at the separated stations and the pivoted bars G and /,, together with 
the battery and the galvanometer .S', are connected in a Wheatstone bridge 
circuit, and that a movement of either the bar L or the bar C, displacing 
the contact pieces over the wires A' or /, will vary the resistance of the 
bridge arms, so that the bridge may be brought into or out of equilibrium 
by the movement of these bars upon their pivots. And further, it will be 
obvious that the fact when equilibrium is produced in the bridge will be 
made manifest by the movement of the pointer of the galvanometer S. 
The construction is such, therefore, and tne instruments at the separated 
stations are placed with reference to one another so, that when the bar 
L makes the same azimuth angle with reference to one end of its wire K 
as does the bar G , then the bridge will balance and the galvanometer .S" 
will show zero ; so that if the telescope A^ and consequently the bar (7, 
parallel thereto, be directed upon the object, the galvanometer ^ will 
indicate zero when the bar L is placed similarly to the bar G. 

If then, on the table/, there be disposed the chart of the area to be pro- 
tected, on a reduced scale, such, for example, as is siiown in Fig. i, the 
direction of the object from the point of observation will be indicated by 
the position of the bar L. For convenience in this respect the bar L is 
made with an opening containing a longitudinal wire, T \ the position of 
the object on the chart being, of course, along this wire. On the sides of 
the opening in the bar L there is marked a scale of distances, in yards or 
metres. 

The operation of the whole apparatus will now be readily understood : 
The telescope A is depressed, and also moved in azimuth, until aligned 
with the object. Inasmuch as the distance of the object depends, as has 
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Fig. 2.— Fiske's Depression Position Finder. 



already been explained, upon the angle of depression, and as this angle is 
measured by the galvanometer F\Xi terms of distance, it is plain that if the 
galvanometer F be located at the station distant from the observer, then 
from that instrument the distance of the object can at once be read off. 
Simultaneously the movement of the telescope A in azimuth disturbs the 
balance of the bridge which includes the galvanometer 6". The observer 
at the receiving station then moves the bar L until the galvanometer ^ 
placed near to him, shows zero. When this is done the position of the 
object will be somewhere along the line of the wire T\ and its exact 
point along that wire is immediately found by noting on the scale on the 
bar L the distance corresponding to that shown by the galvanometer F. 
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The receiving stations may be as numerous as desired ; in practice, one 
receiving station is located at eacli group of guns. 

It will be apparent that one of the great advantages of this instrument is 
that it is directed by a single observer, and that the simple operation of 
aligning it with the target instantly causes, at the distant station I the bar 
L there being suitably manipulated), indications from which the bearing 
and distance of the object may at once be recognized. 




Position Findeh. 



In Fig. 3 we illustrate. In detail, the mechanical construction of the tele- 
scope 3 and its supports. The table //'has imbedded in it a ring, U, of 
hard rubber, in which ring is the groove in which is placed the wire /. 
The bar G is rotated on its pivot by means of the handwheel I', the sup- 
port for which wheel carries the contact point, or wiper. The inner end 
of the telescope A is supfiorted on the vertical screw a. which passes 
through the fixed nut b, which is carried on, but insulated from, the bar 
C; the insulation being placed below the nut. The screw a is rotated to 
depress and lower the telescope by means of the handwheel c. Secured 
upon the screw is a cylinder, -rf, of ebonite, having upon its surface a 
spiral groove in which is laid the German silver wire corresponding to the 
body C, Fig. a. ^ is a contact spring which always bears upon the wire C, 
and this spring is supported upon, but insulated from, the nut b. In this 
device, instead of causing the telescope A to carry the contact and move it 
over a fixed body, C, as m Fig. a, the body C, by the rotation of the screw 
a, is made to move under the fixed contact piece e\ the relation of the 
parts being thus merely reversed. The circuit connections are the same 
as is indicated in Fig. i ; that is to say, the battery terminals lead to both 
I ends of the wire C wrapped upon the cylinder rf, and the terminals of eal- 
/i" connect respectively with the contact wiper ^ and one end of 
The movement of the telescope A In azimuth is 350 degrees. 



Kvessel ; and for changes of refraction. For it is plain that it is merely 
ViSecessary to have a buoy anchored at a known distance, and to manipu- 
Wlate an adjustable resistance in the galvanometer circuit until the galva- 
' nometer indicates this distance when the telescope is directedon the buoy. 
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ARMOR QUESTION PUZZLES. 
[ The Engineer ^ June i6, 1893.] 

Reports come to hand of a curious question which has arisen in connec- 
tion with ships' armor. As all who have read reports on experiments 
during the last two years are aware, America and England have, by 
means of the Harvey and Tresidder processes, broken up the hardest and 
toughest shot that can be manufactured, bv means of a very hard skin 
which resists the shot sharply and abruptly before it receives any support 
from the surrounding metal with which it enters. The plates subjected 
to the Harvey process have, undoubtedly, both at St, Petersburg and at 
Portsmouth, behaved far the best of all the plates hitherto tried. At the 
same time it is to be said, in justice to Tresidder, that had his process 
been applied to plates giving better support than the plastic wrought-iron 
foundations of our compound plates, it would have given much better 
results than it did. Harvey's plates have allowed the shot to enter deep 
in notable earlier cases when the water chilling has been imperfectly 
performed. Indeed, these magnificent plates to give their best results, 
depend on three elements over and above the selection and excellence of 
steel and the skill in working : ist, the Harvey process of carbonizing 
the front of the steel so as not only to harden it directly, but also to enable 
it to be hardened further by chilling; 2d, the chilling by jets of water ; 3d, 
the presence of nickel. The second of these has been, at least, as com- 
pletely carried out by Tresidder as by Harvey, indeed, until the later exper- 
iments, more perfectly performed by means of a sort of gridiron frame of 
pipes and jets. Harvey's plates now stand first in the field, but the skins 
of Tresidder's have broken up shot as abruptly as could be conceived ; 
in some instances, indeed, so complete that we have seen plates to which 
no metal of the shot has adhered, the whole having bounded or slid off, 
leaving only a slight indent. We mention this fact especially with refer- 
ence to a curious question which has recently come up, which we propose 
to notice presently, and which is the main reason for calling attention to 
the subject. American and English makers have been first in the field 
with these hard surfaces ; doubtless plates are now receiving them on the 
Continent, but they have not figured yet in any international competi- 
tions. Armor, then, has recently made a distinct advance, and has held 
its own much better against the gun than for many years past. Under 
these circumstances it must be disheartening to armor-plate makers to be 
suddenly told that the Russiaijs have discovered a shot which does not 
mind the plates with hard skins, and holds its own against them nearly as 
well as against those of an ordinary character. From more than one 
source the information has come to hand as to what this remarkable 
Russian shot is. It turns out to be an old friend, or rather, so ephemeral 
was the part it played in experiments, that it might be termed a ** casual 
visitor" rather than a "friend." 

During the series of trials made by General Inglis' plate and projectile 
sub-committee in 1878, the curious fact transpired that a Palliser project- 
ile which failed to perforate a compound plate when fired directly at it, 
was able to get through the same plate if an additional wrought iron plate 
was placed in front of its face. The explanation was that the shot broke 
up if abruptly stopped in air by striking the hard compound face, 
while, if it first entered two inches of wrought iron, it received support! 
and then was enabled to pass unbroken through the entire compound 
plate. In fact, the energy wasted unprofitably after fracture in the first 
case was much more than sufficient to carry the shot through two or two 
and a-half additional inches of iron. Following this up, Major English, 
we believe, suggested that a cap, or nozzle, of wrought iron on the point of 
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the shot might produce a similar effect. This was tried, and at first gave 
some promise, but was very soon given up. It may be easily seen that it 
was unlikely to act well striking at an angle, as shot do on service. Even 
directly, however, the benefit was too questionable 'to be worth further 
trial. This wrought iron cap, it appears, is the characteristic feature of 
Russian projectiles. Clearly, conditions are more promising now than in 
1878. Then we were dealing with a hard layer extending for some inches 
into the plate. Now we do not mind the hardness of this thick layer ; our 
real difficulty is with a mere film of adamantine hardness, and the period' 
of support specially needed by the point is consequently decreased, for 
the Holtzer shot is abundantly able to hold its own against fairly hard 
steel if once it gets through the film on the face ; so that although our 
past experience was not of an encouraging character, the cap deserves 
another trial. There are, however, some curious little difficulties about 
it. In old days the cap was held by pins ; now the shot head is hardened 
by processes that would prove ruinous to the integrity and soundness of 
a head that had open holes left in it. Is there any method of making the 
cap adhere to the point? It is only required to hold until the projectile 
starts fairly on its path, but should it happen to come off before that time 
in the bore of the gun, it would probably act as a wedge, and burst the 
piece. This is at present the most interesting feature in armor, but it is 
not th^ only doubtful question calling for investigation. We have now 
various "cross-breeds" of armor-piercing projectiles, if we may term 
them so, called steel armor-piercing common shell, forged and cast steel 
common shell, etc., which are coming into active play. Quick-fire has 
outgrown its original work of dealing with torpedo-boat attack. Quick- 
fire guns now pour in tough steel shells of various weights up to 100 lbs. 
each and more, with an energy and bursting charge that may effect destruc- 
tion of the weaker parts of ships, at such a rapid rate that the extension 
of thin armor plates has become a necessity, and this can only be made 
thick enough to deal with the less direct or less heavy blows of the quick- 
fire guns. With the excellent projectiles now made has come in more 
acutely the question of carrying high explosives into ships, the possibility 
of which must greatly depend on the relations of the power of shell to the 
resistance of armor face ; and in connection with this, a number of points 
arise as to fuze action, safety of high explosive compounds, and others 
which cannot here be discussed. As we have before noticed, the German 
shells containing wet gun-cotton charges coated with paraffin gave extra- 
ordinary results two years ago, but we have not heard much of them 
lately. One thing seems obvious, namely, that the rapid progress made 
in various ways makes it apparent that the older structures, guns and pro- 
jectiles, have in these days a very poor chance against those of more recent 
construction. 



SEAMLESS STEEL BOATS. 
[ The Engineer^ July 14, 1893.] 

The problem of building a boat that will be cheap in first cost, free from 
the effects of heat and wet, strong and light, and which will cost the least 
for maintenance, has found one solution, as have many other practical 
problems in engine and shipwork, by the employment of mild steel and 
the hydraulic press. Boats are now being made out of stamped steel 
plate. These steel boats, as made by the Seamless Steel Boat Company, 
are formed in two halves ; each half is a thin plate of steel pressed to 
shape ; they are then riveted to a bulb-bar, which forms the stem, keel 
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and stern-post. The usual equipment is then fitted, and buoyancy cham- 
bers either of galvanized iron, wood or copper, as desired. They are 
also supplied completely fitted to pass the Board of Trade requirements. 
They are made in h\\ the usual sizes, either as cutters or life-boats, and 
from 20 feet in length to 28 feet. The weights vary from 14 cwt. to 19 
cwt. and the prices from £^s to '£s^. This is for the Board of Trade 
scale, which entails an extra charge of between £7 and j^io. From the 
seaman's point of view, these steel boats are in manjr ways superior to 
wooden boats, as owing to the smoother surface the skin friction is much 
less than in wood boats ; they, therefore, sail faster and pull easier. Like 
all improvements in shipping, a good deal of old-time prejudice has to be 
overcome ; but the advantages to the shipowner and seaman are so 
obvious that in all cases where they have been supplied the reports are, 
we understand, satisfactory. Thus, in one case of an Australian steamer 
carrying six boats, two seamless steel boats were supplied. On arrival 
at Sidney, the captain put all the boats in the water. The wooden ones 
at once filled, and the only boats that were available for instant service 
were those of steel, from which it would appear that the captain had taken 
little care of his wo©d boats. Among others who have adopted them 
may be mentioned the Tyne Steamship Company,' Crow, Rudolph & Co., 
W. Tapscott & Co., the Great Eastern Railway Company, the Amazon 
River Steamship Company, the North German Lloyds, Herr F. Schichau, 
etc. They are also supplied to the new steamers of the turret type, and 
are specified for on the large steamers now building for the Wilson Line. 
Messrs. Clark, Chapman & Co., of Gateshead, are the agents for the 
Seamless Steel Boat Company. 



[Note. — By an oversight in reading proof, the professional note entitled 
** Photographing Flying Bullets " in the last issue. Whole No. 66, was incor- 
rectly credited to the United States Gazette. The article in question was 
taken from the United Service Gazette. — Editor.] 
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June. The Constructor. Culm Utilization. The Cramps at the 
Head. Notes on the Steam Injector. Relative Values of Steaming 
Coals. Steam and Cylinder Condensation. 

July. The Constructor. Graphical Statics and Its Application 
to Construction. Notes on the Steam Injector. H. S. K. 
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IRON AGE. 

Volume LI., No. 24, June 15, 1893. Puddling at Lowmoor. 
A description of the method pursued in the manufacture of iron. 

The Harvey Process. The Torpedo-Boat Forces of Foreign 
Navies. Testing Deck-Plate Piercing Shells. The Main Battery 
of the New Battle-Ships. The Duplex Process. 

A brief account of the process of manufacture of Basic steel at Wit- 
kowitz, Austria. 

June 22. Manganese Steel Wheels. The Engineering Congress. 
Four Days Across the Atlantic. 

June 29. The Pittsburgh Gas Engine. The Ehrhardt Process 
of Making Seamless Tubing. The Ferris Wheel. Enlargement of 
Cramp's Shipyard. 

Volume LII., No. i, July 6. Coal Consumption in War Vessels. 
Krupp and His Workmen. 

July 13. The Adoption of Water-Tubular Boilers for the British 
Torpedo Vessel Speedy. 

A brief description of the hull, engines, boilers and armament of this 
vessel. She is to develop 1000 H. P. more, and to attain one knot greater 
speed, than the other vessels of her class. 

Naval Ships and Guns Abroad. 

A review of recent naval construction abroad ; showing tendency to 
restrict dimensions of battle-ships and increase those of cruisers ; also to 
decrease the caliber of main batteries. 

The Bethlehem Hammer. 

A description of the 125-ton hammer ; also of the 14,000-ton press. 

July 20. Testing a Field Telephone Line. 

A test, by the U. S. Signal Service, of the Charallois equipment. 

Qualities of Smokeless Powder. Cartridges for the Krag-Jorgen- 
sen Rifle. 

A description and effect of the bullet to be adopted. 

High Explosives in Shells. 

Recent tests of the Justin shell at Sandy Hook ; also a brief description 
of the Snyder and other methods of firing high explosives in shells. 

July 27. Shipping Armor Plate. 

Recent shipments by the Bethlehem Iron Company. 

Submarine Boats for the Navy. The Pierpoint Water-Tube Boiler. 
A Proposal to Raise the Victoria. 

Signor Balsamello, the Italian inventor of the submarine vessel Balla 
Nautica, has made a proposal to raise the Victoria by using his invention, 
at a cost less than $200,000. 
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August io. Ships Building for the Navy. Welded Seams in 
Plates. Mechanical Coaling Device for Steamers. 

A description of the invention of M. J. Paul, recently exhibited in 
England. 

August 17. The Sinking of the Victoria. 

An account of the action of the Victoria after she was struck, and the 
effect of the blow on the bow of the Camperdown. 

Bessemer Blowing Engine. Self-Balancing Turbine. 

August 24. Improvements in the Art of Cable Making. The 

Open-Hearth Process. Brown Wire-Wound Gun and Smokeless 

Powder. 

Brief account of the trial of this gun with the Leonard smokeless powder 
at Sandy Hook on August i8th. 

August 31. The Open-Hearth Process (conclusion). Water- 
Tube Boilers for Marine Purposes. 

The English Admiralty proposes to make a comparative test of different 
types of these boilers and the tubulous boilers now in use. 

H. O. 

JOURNAL OF THE AMERICAN SOCIETY OF NAVAL ENGI- 
NEERS. 

August, 1893. On the Analysis of Certain Curves Arising in 
Engineering Investigations. Specifications. Careof Marine Boilers. 
Conclusions and Recommendations of the Committee Appointed by 
the Admiralty to Consider Existing Types and Designs of Propel- 
ling Machinery and Boilers in H. M. Ships. The Contract Trial 
of the U. S. S. New York. The International Engineering Con- 
gress (at Chicago). The New Torpedo Craft of the British Navy. 
Amsler's Polar Planimeter. Coffin's Averaging Instrument. H. M. 
S. Speedy. Sinking of H. M. S. Victoria. Ships. Merchant 
Steamers. H. S. K. 

JOURNAL OF THE ASSOCIATION OF ENGINEERING SOCIETIES. 

April, 1893. Deep Water from the Great Lakes to the Ocean. 

Mr. L. E. Cooley advocates a line by the Great Lakes, St. Lawrence 
River, Lake Champlain and the Hudson. Some of the statements in his 
paper will be read with great surprise by those not familiar with his statis- 
tics. For instance, he says that the commerce in and out of Lake Superior 
is greater than that through the Suez Canal ; that of the Detroit River 
greater than that through the Straits of Gibraltar ; while the commerce 
of Chicago is two-thirds that of Liverpool. 

On Some Physical Properties of Steel as Related to its Composi- 
tion and Structure. 

Considers the subject mainly on the internal and molecular side. 

May. a Comparative Test of Two Types of Smokeless Furnace. 
Steam Engine Efficiency — Its Possibilities and Limitations, 
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June. The Proposed Deep Waterway from Buffalo to New York 
City, and Some Facts About the Suez Canal and the Numerous 
Projected American Isthmus Canals. 

Mr. Estabrook's paper is of utmost interest. He does not advocate the 
route proposed by Mr. Cooley in the April issue, but his arguments, in 

f)roof of which he presents much interesting data, are in much the same 
ine and include national defense. 

rl. S. £w. 

JOURNAL OK THE FRANKLIN INSTITUTE. 

July, 1893. Present Development of Heavy Ordnance in the 
United States (Jaques). 

History of the development of heavy gun making in this country during 
the past ten years (to be continued). 

Mark's Improvement on Artificial Limbs. 

August. Present Development of Heavy Ordnance in the United 
States (concluded). 

September. Carborundum. A New Tele-photo Lens. 

The Parvin lens ; overcomes distance to a great degree and is suitable 
for instantaneous work, which latter feature is not found in foreig^n lenses 
of this character. 

H. S. K. 

JOURNAL OF THE MILITARY SERVICE INSTITUTION. 

Volume XIV., No. 64, July, 1893. Military Sanitation. The 
Three Battalion Organization. 

Captain Edmunds does not believe it adapted to our army. 

Organization of the Armies of Europe. Drill. Some Suggestions 
in Regard to Arms, etc. 

Captain Gardener makes many practical suggestions as the result of 
his experience. Among other things he recommends putting up rations 
by contractors in multiples of 100 rations, which would be especially useful 
in time of war by reason of the saving in time in making shipments or 
issues. 

Comment and Criticism : Military Training and its Value in 
War ; Drill Regulations ; Musketry Training ; The Three Battalion 
Organization. 

September. Recruiting and Desertion. Army Organization 
(honorably mentioned prize essay). Small-Arms Firing. The 
Bear, the Lion and the Porcupine. Comment and Criticism: 
Army Organization ; The Three Battalion Organization ; Some 
Further Suggestions in Regard to Arms; Recruiting and Desertion. 
Military Criticism and Modern Tactics. Changes and Progress in 
Military Matters. Concrete and the Action of Sea Water. The 
Artillery in 1870-71. H. S. K. 
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JOURNAL OF THE UNITED STATES ARTILLERY. 

Volume II., No. 3, July, 1893. Vertical Fire. 

Col. Abbott discusses the advantages and disadvantages of mortar fire, 
and suggests a plan to better regulate the accuracy of fire by arranging the 
batteries in groups which can be controlled by one person. 

The Artillery of the U. S. National Guard. The Forage Ration 
for Horses of Field Artillery and Cavalry. A Contribution to the 
Interior Ballistics of Smokeless Powders. A New Powder. 

Lieut. Walke discusses the present phase of smokeless powders or 
compounds, and gives some results obtained from a new powder under 
development at the Artillery School. 

The Artillery-Fire Game (trans.) On the Determination of the 
Combustion Temperature of Explosives (trans.). Artillery Diffi- 
culties in the Next War. Notes on Artillery : The Angle of Jump 
and Its Measurement ; Report of the Tests of the Brown Segmental 
Tube Wire Gun ; Trial of Armor Plates at Gavre. H. O. 

TECHNOLOGY QUARTERLY. 

Volume v.. No. 4, December, 1892. The New Tactics. Weights 
and Measures of the United States. Action of Compound Dynamos 
when Run in Parallel. 

Volume VI., No. i, April, 1893. The Course in Naval Archi- 
tecture at the Institute of Technology. 

Professor Cecil H. Peabody reviews briefly the courses at the govern- 
ment schools at Greenwich and Paris, and mentions that at the University 
of Glasgow, then describes the course of study at the Massachusetts Insti- 
tute of Technology . His paper was read on January 12, 1893. Since then 
a regular four years' course in naval architecture, enlarged in scope and 
improved in details, has been established at the Institute. 

Manufacture of Heavy Ordnance with Special Reference to Wire 
Construction. H. S. K. 

FOREIGN. 

ANNALEN DER HYDROGRAPHIE UND MARITIMEN METEOR- 
OLOGIE. 

XXI. Annual Series, 1893, Volume V. Quick Voyages of 
German Sailing Vessels. The Voyage of Discovery of the French 
Man-of-War Manche and the Island Fisheries. Voyage of the 
German Cruiser Gneisenau from Bahia to Trinidad, and thence to 
Grenada, West Indies. Voyage of the German Cruiser Falke from 
Kameroon to Cape Town. Hydrographic Notes on Tientsin (Taku 
Bar). The Depth of the Water in the Roads and Harbor of 
Buenos Aires ; also the Harbor Improvements. Voyage from Free- 
mantle to Rockingham, thence to London. Information on Papieti 
(Tahiti). The Quarantine Regulations of Para, Brazil. Minor 
Notes : Submarine Sentry ; Ice ; Bottle-Post ; Change in the Tem- 
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perature of the Air and Water in Running into a Tide-Rip ; Fogs in 
Vladivostock. Meteorological Journals Received at the German 
Observatory in April, 1893. The Weather on the German Coast in 
April, 1893. 

Volume VI. Report on the Results of Magnetic Observations 
on the German Coast in 1892. Contributions to the Sailing Direc- 
tions of the Ocean (with Chart). Quick Voyage of German Sailing 
Vessels. Sailing Directions for Sta. Barbara, Samana Bay, St. 
Domingo (with Plan), Arecibo, North Coast of Porto Rico (with 
Plan). Meteorological Observations in the North Atlantic. Voyage 
of the German Gunboat Hyaene from Kameroon to Lome and 
Return. Minor Notes : The Effect of Drift-ice on the Form of the 
Ocean's Bottom in the Polar Regions. Meteorological Journals 
Received at the German Observatory in May, 1893. The Weather 
on the German Coast in May, 1893. 

Volume VII. Fog Signals (a study). Contributions to the His- 
tory of the Sailing Directions of the Ocean (continuation). Report 
on the Results of Magnetic Observations on the German Coast 
during the Year 1892 (conclusion). Drift-ice in Southern Latitudes 
(continuation). Some Observations on the Current Charts of Cap- 
tain Seemann. Approach to Santa Cruz del Sur, Cuba (Cuatro 
Reales Channel). The State of the Weather in Samoa in December, 
1892, and in Auckland, New Zealand, in March, 1893. Voyage of 
the German Cruiser Sperber from Apia to the Marshall Islands, 
New Guinea, Admiralty and Solomon Islands, thence to Sydney. 
Voyage of the German Cruiser Falke from Cape Town to Kameroon. 
Voyage of the German Gunboat litis from Tientsin to Chefoo, 
Chemulpo and Shanghai. Voyage of the German Cruiser Leipsig 
from St. Helena to Porto Grande. The Equipment Facilities and 
Other Conditions of Buenos Aires Compared to Those of Montevideo. 
Port Adelaide and Port Victor, South Australia. Minor Notes : 
Prizes Offered by the Smithsonian Institution out of the Hodgkins 
Fund. Meteorological Journals received at the German Observatory 
in June, 1893. The Weather on the German Coast in June, 1893. 
Currents between Antigua and Guadaloupe. Time Ball at Hong 
Kong. H. O. 

BOLETIN DEL CENTRO NAVAL. 

March, 1893. Modern Constructions; Plan of a Rapid Cruiser 
(continued). Forms of Rifle Balls. One Word More Concerning 
the Belleville Boilers. 

April. The Naval School and the Fleet. The Role of the Tor- 
pedo-Boat, According to an English Idea. 

May. Annual Report of the Board of Management of the * * Centro 
Naval. »' 
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June. Isla de los Estados (Staten Island) ; Its Light-House and 
Subprefecture — A Study of Navigation. The Hydrographic Service 
of England. J. L. 

DEUTSCHE HEERES-ZEITUNG. 

May 31, 1893. Vindication of Captain Prey of the German 
Army. The Fortress of Langres, 1870-71. Military Notes. Naval 
Notes. 

The Austrian ram-cruiser Maria Theresa was launched on April 29. 
She is a protected cruiser of 5250 tons displacement ; length, 361 feet ; 
breadth, 52 feet 6 inches. Her double bottom extends nearly the entire 
length of the vessel, and she has numerous water-tight compartments. 
She has a protective deck of 57 mm. thickness, extending 4 feet below 
the water-line. Her battery consists of two 24-cm. Krupp guns, 35 cal., 
mounted on pivot carriage, operated by electricity, m lo-inch steel 
armored barbette turrets ; these guns have an arc of fire of 240°. Also 
eight 15-cm. Krupp guns mounted in a central citadel protected by lo-inch 
steel armor. These guns are so arranged that four will bear directly 
ahead, astern and on either beam, and will deliver at least eight shots per 
minute. The secondary battery consists of two 7-cm. Uchatius boat guns, 
eighteen 47 mm. R. F. guns; and two machine-guns of small-arm calibre. 
She has four torpedo tubefe, is provided with torpedo nets, and lighted by 
electricity. Her engines will develop 7000 Hr P. under natural draft, and 
9800 H.P. under forced draft, giving a speed of seventeen and nineteen 
knots respectively. She carries 740 tons coal, and can steam 4000 nautical 
miles at a speed often knots. 

Russia has ordered two torpedo-boats of Beklemsscheff type. They are 
building at the Pulitoff works near St. Petersburg. They will be 125 feet 
ID inches in length, and 11 feet 6 inches in breadth, and their machmery 
will develop iioo H. P., giving a speed of 18 knots. They are named 
Moonsund and Hapsal. 

June 3. Selected Writings of Archduke Charles of Austria. 
Military Exercises in France. 

Rules governing these during the present year. 

Military and Naval Notes.' 

June 7. Stenography in the Military Service. Theodore v. 
Bernhardi and General Oldwig v. Natzmer. Military Notes. 

June 10. Directions for the Work of Cavalry in the Field. 
Theodore v. Bernhardi and General Oldwig v. Natzmer (cont.). 
Military Notes. 

June 14. The Servian Army. 
Its strength and organization. 

Theodore v. Bernhardi and General Oldwig v. Natzmer (conclu- 
sion). Military and Naval Notes: The Launch of the German 
Protected Cruiser Gefion, with a Brief Review of the Ship-Building 
Industry of Dantzic. 

This new vessel is a cruiser of about 5000 tons displacement, with a 
steel protective deck. She has all the latest improvements in ship-build- 



328 



BIBLIOGRAPHIC NOTES. 



ing, has double bottom, water-tight compartments, electric lights, steam 
heat and laundry, and a cellulose belt at water-line. She has twin screws 
and a speed of twenty knots. Her armament will consist of R. F. Krupp 
guns from 3.7 to 15 cm. calibre. She has two military masts with military 
tops, which carry four 15 cm. guns. 

June 17. German Ships at Hampton Roads. 

A comparison of the German ships that took part in the Naval Review 
with those of the other nations represented. 

The French Occupation of Kiistrin, 1806- 181 4. Military and 
Naval Notes: The Broad Pennant of H. M. the Emperor of Ger- 
many. 

The Emperor has adopted a pennant to be hoisted at the main of a ship, 
or at the bow of a boat, to indicate that the honors due to him as sov- 
ereign must be suspended, and that he is to receive only those of an 
admiral afloat. 

June 21. From 1807 to 1893. 

A criticism of the military history of Germany, by Lieut. -Col. Knorr. 

The French Occupation of Kiistrin, 1806-1814 (cont.). Military 
and Naval Notes. 

June 24. The French Occupation of Kiistrin, 1806-1814 (cent.). 
Military Notes. 

July i. The Sinking of the Victoria. The French Occupation 
of Kiistrin, 1806-1814 (cont.). Military and Naval Notes. 

The strength of the German Navy for 1893-94 has been fixed at 19,480 
souls. The official corps consists of the Secretary of the Navy, the Com- 
manding Admiral, 10 admirals, 619 line officers, 40 marine officers, 74 
engineers, 107 surgeons, 40 ordnance and equipment officers, 31 torpedo 
and engineer officers; total, 923 officers and surgeons. Also 72 paymas- 
ters, 140 sea-cadets, 80 cadets and 14 retired officers. The number of men 
consists of 626 warrant officers, 2877 petty officers, 13,423 seamen, 7 chief 
musicians, 149 musicians, 154 mechanics, 154 hospital attendants, 147 pay- 
masters' cadets and applicants, 12 armorers, and 600 boys. 

The men are divided as follows : Two seaman divisions of two sub- 
divisions, and one subdivision of boys each, 8404 men ; two navy yard 
divisions of five companies each, 4515 men ; two torpedo sections, 1871 
men ; four marine artillery sections, 2017 men ; two sea-battalions of four 
companies each, 1207 men ; and 235 men attached to the artillery and 
torpedo departments ; total, 18,249. 

The fleet is composed of 14 battle-ships, 18 armored vessels, 2 frigate- 
cruisers, 9 corvette cruisers, 8 cruisers, 3 gunboats, 9 dispatch-boats, 11 
school-ships, and 12 vessels for other purposes ; total, exclusive of torpedo- 
boats, 86 vessels with total displacement of 25,193 tons and total I. H. P. 
of 274,420, with a complement of 21,623 men. 

July 5. Rules for Field-Fortifications in the German Army. 
The French Occupation of Kiistrin, 1806- 181 4 (cont.). Military 
and Naval Notes. 

July 8. The Defence of a Plateau. The French Occupation of 
Kiistrin, 1806-1814 (conclusion). Military and Naval Notes. 
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July 12. Auxiliary Service in the French Army. Historical 
Vessels. Military and Naval Notes. 

July 15. The Limits of the Line of Battle. The Battles of 
Boiscommun and Lorcy, 24 and 26 November, 1870. Military and 
Naval Notes. 

July 19. The Adoption of Army Organization by the Chamber 
of Deputies of France. The Battles of Boiscommun and Lorcy, 24 
and 26 November, 1870. Military and Naval Notes. 

July 22. The New Shipbuilding Programme for the Holland 
Navy, and the Ram Cruiser, Type A. 

Holland proposes to build a new fleet consisting of four types, besides 
thirteen torpedo-boats. Type A are ram-cruisers of 3400 tons displace- 
ment — four of these will be laid down at once. Type B are dispatch 
vessels of 450 tons — six vessels will compose this class. They will have a 
speed of 22 knots, and will be of the torpedo-cruiser type. Type C are 
small vessels of 100 tons, with moderate speed, intended for the defense 
of the Holland Diep. Type D are vessels of 200 tons, with a speed of 22 
knots, intended for the defense of Zuider Zee. It is proposed to build six 
each of Types A, B and C, and eight of Type D. Also a dispatch-boat, 
and to re-arm a number of vessels with rapid-firing guns. 

The Battles of Boiscommun and Lorcy, 24 and 26 November, 
1870 (cont.). Military and Naval Notes. 

July 26. Some Views on Military Masts and Armored Tops. 
The Battles of Boiscommun and Lorcy, 24 and 26 November, 1870 
(cont.). Military and Naval Notes. 

July 29. France and Siam. The Battles of Boiscommun and 
Lorcy, 24 and 26 November, 1870 (cont.). Military and Naval 
Notes : The Programme of the French Manoeuvres for This Year ; 
The Establishment of a Russian Squadron in the Mediterranean 
Sea. 

This squadron will consist of the Dimitri Donskoi (Flagship), General 
Admiral and Rynda, with several other vessels, under the command of 
Vice-Admiral KaznakofF. 

August 2. The March from a Military Point of View. The 
Battles of Boiscommun and Lorcy, 24 and 26 November, 1870 
(cont.). Military and Naval Notes: Instructions for This Year's 
English Naval Manoeuvres. 

August 5. Changes in the Foreign Fleets of Great Britain 
between July, 1892 and 1893. 

A review of the changes that have taken place in the composition of 
the British naval forces in foreign waters during the past year. 

The Battles of Boiscommun and Lorcy (cont.). Military and 
Naval Notes : The Italian Naval Manoeuvres of this Year ; The 
Divisions of the French Navy That Took Part in This Year*s Man- 
oeuvres : France's Naval Force in the East Indies. 
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August 9. The Battles of Boiscommun and Lorcy (conclusion). 

Military and Naval Notes. 

An interesting account of recent torpedo-boat manoeuvres in Italy. A 
fleet of torpedo-boats attacked two men-of-war in Maddalena Harbor. The 
torpedo fleet consisted of ten vessels, only three of which succeeded in 
jjetting into the harbor, but two of these had been discovered and would 
have been destroyed. One only succeeded in reaching the ships undis- 
covered and launched its torpedoes; struck the boom around the ships. 
Similar manoeuvres took place at Galta in July. 

August 12. The Infantry Arm of the Future. Numerical 
Preponderance in the Battles of the Future. Military and Naval 
Notes. 

A memorandum of Vice-Admiral Tryon in relation to implicit obedience 
to orders issued at the time of the stranding of the Howe. The reorgani- 
zation of the Spanish Marine Infantry. 

August 23. Crossing of Streams by Cavalry. Numerical Pre- 
ponderance in the Battles of the Future (cont.). Military and 
Naval Notes. H. O. 

THE ENGINEER. 

June 2, 1893. Development of the Use of Aluminium. The 
Saniter Process. Notice of Brassey*s Naval Annual. Duplex Boiler 
Feed Pump. 

June 9. 130-Ton Crane, Glasgow Harbor. New Rifle Barrel 
and Tube Drilling Machine (Lowe &: Co.). High-Pressure Com- 
pound Engines. The Regulation of Explosives. Analyses of 
Engine Tests. 

June 16. The Accumulator. Evans' Shaft Turning Machine. 
Institute of Marine Engineers; Address of Mr. W. H. White, 
President. Armor Question Puzzles. Oglethorpe's Hydraulic 
Steering Gear. 

June 23. Electrical Engineering at the Chicago Exhibition. 
Launches of H. M. S. Fox and Charybdis. Harbors and Waterways. 

June 30. The Loss of H. M. S. Victoria. The First-Class 
Cruiser Grafton. 

A full description, with data of trials. 

Electrical Engineering at the Chicago Exhibition. Analyses of 
Engine Tests. 

July 7. Cardiff and its Port. The ''Climax'* Steam Boiler. 
Loss of the Victoria. The Utilization of Small Coal. 

Notes a process, secret pending application for patents, by which 
briquettes are made without tar, which burn freely in the characteristic 
way of the sort of coal from which they are made. 

Cylinder Condensation. U. S. Harbor Defense Ram Katahdin. 
July 14. The Mersey Bar. Hastings Foreshore Protection 
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Works. H. M. S. Endymion. Seamless Steel Boats. Cochrane' s 
Valve Gear. 

July 21. The Chicago Exposition — The U. S. Coast and Geo- 
detic Survey. The Institution of Naval Architects. 
Notice of papers read and discussions thereon. 

Naval Rams (apropos of the Victoria Disaster). The Present 
Position of Water-Tube Boilers as Applied to Marine Purposes. 
The Naval Manoeuvres. 

July 28. The International Maritime Congress. 

Notice of papers and discussiohs. 

Harbors and Waterways. Ben Nevis and Its Observatory (Me- 
teorological). Trial of the American Steel Plates (9 and 17 inch). 
The Naval Manoeuvres. An Account of Some Experiments on the 
Transmission of Heat through Steel Plates from Heated Gas at the 
One Side to Water at the Other. Trials of the Japanese Cruiser 
Yoshino. H. M. S. Endymion. 

August 4. Heat Transmission Through Metal Plates. The 
Stirling Boiler. The Zell Boiler. The Principles of Combustion. 
The Naval Manoeuvres. An Account of Some Experiments on the 
Transmission of Heat through Steel Plates from Heated Gas at the 
One Side to Water at the Other (concluded). Battleship Massa- 
chusetts. * 

August ii. Hydrographic Surveys. 

August 18. A New Rifling Machine (Loewe*s). The Motive 
Power of Small Vessels. The Gill Boiler. Lessons from the Naval 
Manoeuvres, I. 

August 25. Lessons from the Naval Manoeuvres, II. The New 
French Battleships. The Yacht Valiant (owned by Mr. W. K. 
Vanderbilt). Wick Harbor. 

September i. Shipbuilding in America, I. Steam Engines at 
the Chicago Exposition. Lessons from the Naval Manoeuvres, III. 
The Naval Estimates. Steam Engine Economy. H. S. K. 

ENGINEERING. 

June, 2, 1893. Uppper Egypt Railway Extension. The Iron 
and Steel Institute. 

Notices of the reading of two papers on *' Desulphurizing Iron," by 
Messrs. J. E. Stead and E. H. Saniter, and their discussion ; also papers 
on "A Recording Pyrometer" and "Puddling," the latter being published 
in full on another page. 

A loo-Ton Electrical Locomotive (Heilmann system). The Con- 
trol of Sparking in Short Air-Space Dynamos. The New Route to 
the Continent (Harwich to the Hook of Holland, at the mouth of 
the Maas). The Russian Torpedo- Cruisers Woewoda and Pos- 
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sadnik. The Engines of the First-Class Cruiser Crescent. The 
Manufacture of Small-Arms. 

June 9. The Regularization of the Danube. A 100-Ton Elec- 
trical Locomotive (continued). 130-Ton Crane at Glasgow Har- 
bor. The Manufacture of Small- Arms (continued). 

June 16. The Nicaragua Canal. The Krupp Pavilion at Jack- 
son Park. A loo-Ton Electrical Locomotive (concluded). The 
fuel Supply of Warships. The New Torpedo Craft. 

Description of the "destroyers" Havoc and Hornet, building by 
Yarrow. They are 180 ft. by iH}4 ft., ancj are to have a speed of 27 knots. 

The New Second-Class Cruiser Fox. Watt*s Boiler Circulator 
and Deposit Extractor. H. M. Cruiser Gibraltar. ^ 
Description of this 7700-ton sheathed protected cruiser. 

June 24. The French Navy Programme. The Hardening of 
Structural Steel. H. M. Torpedo-Gunboat Speedy. The Manu- 
facture of Small-Arms (concluded). 

June 30. Burmah and Its Oil Fields. Notice of the Naval An- 
nual. Steam Boiler Experiments. Engines of H. M. S. Gibraltar. 
Loss of the Victoria. The Model Battleship Illinois. Condensation 
in Steam Cylinders. 

July 7. The Model Battleship Illinois (concluded). The New 
Electric Lighthouse of Havre. Engines for Dr. Nansen's Polar 
Expedition Ship Fram. The Stranding of H. M. S. Howe. 
Transmission and Distribution of Power by Compressed Air. 

July 14. The New Electric Lighthouse of Havre. The Harris 
Feed-Water Filter. Notice of the Summer Meeting of the Institu- 
tion of Naval Architects, and Papers on Oil Steamers, and Fast 
Ocean Steamships. Ship Railways. 

Mr. Kinipple discusses ship railways in general, as compared with 
canals, and describes his own inventions in this direction. He claims that 
in three years the Atlantic and Pacific ends of the Panama Canal could be 
finished and connected by a ship railway of his design for not more than 
;^5,ooo,ooo. 

Oil-Carrying Steamers. 

July 21. Institution of Naval Architects. 

Notices of papers on ** Some Experiments on the Combination of 
Induced Draught and Hot Air Applied to Marine Boilers Fitted with Serve 
Tubes and Retarders," "Wear and Tear in Ballast Tanks," ** Transmis- 
sion of Heat through Plates," "Water-Tube Boilers," and "The Strength 
of Bulkheads "; and discussions. 

Dover Harbor Extension. The International Maritime Con- 
gress. , 

Notice of meeting in London, and of papers on the harbors of Middle- 
grunden and Copenhagen, on breakwaters and sea defences in Italy, com- 
pressed air fog signals, ship signal lights, and communication between 
lightships and shore. 
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The Extension of a Graving Dock at Leghorn. Oil-Carrying 
Steamers. Water-Tube Marine Boilers. 

July 28. The International Maritime Congress. 

Notices of further papers and discussions ; among them papers on the 
port of Bordeaux, management of commercial ports, steam communica- 
tion \yith the continent, ocean passenger steamships, and on dredging the 
Mersey bar. 

150-Ton Electric Travelling Crane at Creusot. Shipping and 
• Shipbuilding. Lighting Estuaries and Rivers. Parsons* Steam- 
Turbine Dynamo. Water-Tube Marine Boilers. 

August 4. The International Maritime Congress. 

Papers on the ports of Calais, Dunkirk and Venice, ports on sandy 
coasts, and lighthouse illumination. 

The Extension of the Port of Dunkirk. The Electric Light of 
Lighthouses. Shipowners and Shipbuilders. 

August ii. The Naval Manoeuvres. H. M. S. Theseus. En- 
gine Vibration. The Extension of the Port of Dunkirk. 

August 18. The International Maritime Congress. 

Notice of papers, and discussions, on the following subjects: ** Ma- 
rine Boiler Construction,*' ** Shipowners and Shipbuilders," "Concrete 
in Sea Works," "Recent Improvements in Lighthouses," "Compari- 
son of Gas and Electric Light in Lighthouses with Optical Apparatus 
of Large Dimensions," "The Turkish and Egyptian Lighting and Light 
Dues in the Red Sea." 

125-Ton Hammer, Bethlehem Iron Co. Engines of the Iberia. 
Our Engineering Navy. Test of a Bethlehem Armor Plate (17- 
inch, curved). The Electric Light of Lighthouses. 

August 25. Bilbao Harbor Works. Gun Trials of H. M. S. 
Ramillies. Lighting and Light Dues in the Red Sea. The Elec- 
tric Light of Lighthouses (concluded). 

September i. Beam Engines for Paddle Steamers. The Navy 
Estimates. Marine Boiler Construction. Fast Ocean Steamships. 
The Port of Venice. H. S. K. 

JOURNAL OF THE ROYAL UNITED SERVICE INSTITUTION. 

Vol. XXXVII. , No. 184, June, 1893. The Art of Marching. 
Volunteer Transport. Cruisers, their Role and the Conditions Which 
They Should Satisfy. Recent Progress in Marine Machinery. Rus- 
sian Naval Manoeuvres of 1892. Naval and Military Notes. 

July. Military Organization Best Adapted to Imperial Needs. 
Best Type of Field Gun for British Service. Mobilization of the 
Volunteers. The Battleships of England (continuation). A Foreign 
Notice of Mr. Williams* **The Steam Navy of England." Naval 
and Military Notes. 

August. Universal Compulsory Service for the United Kingdom. 
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Photography of Flying Bullets by the Light of the Electric Spark 
(Boys). How Best to Secure Continuity in the Effective Service of 
Modern Ships of War for Successive Commissions. 

Mr. Williams, R. N., Chief Inspector of Machinery, suggests two plans 
for the Engineers' force: i. For ships re«commissioning ; in these he 
recommends making a certain number of changes each year. 2. For 
ships laid up for repairs and re-fitting, he recommends entering each year 
an additional number of engine-room artificers to be employedin making 
repairs to the machinery of ships fitting out. These men to be selected 
from ships going out of commission, and then to be changed partially 
each year. 

An XVIIIth Century Thermopylae. Submerged Discharge for 
Whitehead Torpedoes (translation). Submerged Discharge of Auto- 
Mobile Torpedoes (extract). German Instructions for Pioneering 
Duties of Cavalry. Naval and Military Notes. H. O. 

JOURNAL AND PROCEEDINGS OF THE UNITED SERVICE INSTI- 
TUTION OF NEW SOUTH WALES. 

Vol. IV., 1892. Commissariat and Transport. The Encourage- 
ment of Useful Rifle Shooting. A Proposed Time Fuze. 

Lieut. Gaunt, R. N., proposes a fuze carrying a multiple-winged fan, 
straight (or with a slight pitch to be determined for different natures). 
This fan he considers would be held steady by air pressure during flight, 
the projectile turning about its spindle. By means of clockwork a needle 
is released at the proper time for which the fuze is adjusted, and the shell 
is exploded. His fuze has not yet been practically tested. 

H. S. K. 

M^MOIRES ET COMPTE RENDU DES TRAVAUX DE LA SOCIETE 
DES INGENIEURS CIVILS. 

February, 1893. The Schwoerer Superheater. About Velocipedy 
and Its Rapid Development by the Use of the Pneumatic Tire. The 
Problem of the Direction of Balloons. 

March. The Use of Telephones in Railways : ist Part, Various 
Appliances of the Telephone and Its Installations ; 2d Part, Tech- 
nical Study of the Apparatus. 

April. A Study of the Flexion of Uprights in Bridges with Top 
Cross-pieces. 

May. Note on the Action of the Wind on Metallic Bridges of 
Continuous Beams. 

June. The Canal Between the Baltic and the North Sea. 

J. L. 

militAr-wochenblatt. 

May 31, 1893. How May Cavalry Expeditions be Successfully 
Conducted? Target Practice of the Swiss Infantry during 1893. 

June 3. The Train Organization of the Russian Army. A 
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Proposition to Facilitate the Discovery of the Wounded on the Bat- 
tlefield. 

The writer suggests a telescopic mast of aluminium, with a lighting 
apparatus. The mast can be 25 m. high, and is easily transported. 

1805 and 1870. 

June 7. 1805 and 1870 (conclusion). On the Bursting of Gun- 
Barrels and Cannon. The Austrian Ram-Cruiser Maria Theresa. 

June 10. On Losses in Battle. On the Bursting of Gun-Bar- 
rels and Cannon. 

June 14. Recent Artillery Tests in England. 

A review of the recent attempt to attain high muzzle velocities by 
increasing the length of a six-inch gun to 100 cal. by screwing on a tube. 
A velocity of 1130 m. was obtained. 

June 17. Front and Flank Attacks. The Present Organization, 
Strength and Distribution of the French Cavalry. The Siberian 
Railway ; Its Economical, Political and Strategical Importance. 

June 21. The Siberian Railway; Its Economical, Political and 
Strategical Importance (cone.) The Italian Naval Budget. 

About 20,000,000 dollars will be expended for naval purposes, of which 
about 5,000,000 dollars will be devoted to new ships. There are now 
building, or about to be laid down, four ships of the first class, seven of 
the second class, six of the third class, and a number of torpedo-boats and 
harbor vessels. 

High Muzzle Velocities in Arms. 

A review of the development of high muzzle velocities in recent years. 

June 24. Some Suggestions for Drill Regulations of Cavalry. 
The Naval Policy of the United States. 

An account of the distribution of the U. S. Navy after the Naval Review. 

Projected Regulations for Garrison and Watch Duty, and the 
Conduct of Troops in Case of Disturbance and Riot. 

June 28. The Loss of H. M. S. Victoria. Strategic Railroads 
of France. 

July i. Past and Future Advanced Posts. Supplement to Ger- 
man Navy List. Promotion in the German Army. 

July 5. Past and Future Advanced Posts (cont.) The Reorgan- 
ization of the French Army. 

July 8. Summer Exercises of the Troops in the St. Petersburg 
Military District. Past and Future Advanced Posts (conclusion). 

July 12. The French Naval Budget for 1894. Army Reorgan- 
ization in Sweden. 

July 15. Criticism of Krupp's Exhibit at the Chicago Fair. 

July 22. The Work of Cavalry in the Field. Field-Pioneer 
Service of the French Infantry. 
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July 29. Review of the Latest Discoveries and Inventions in 
the Military and Technical Field. 

August 2. Review of the Latest Discoveries and Inventions in 
the Military and Technical Field (cont.). Tactical Conclusions 
from the Battle of Worth. 

August 5. Tactical Conclusions from the Battle of Worth 

(cont.). Review of the Latest Discoveries and Inventions in the 

Military and Technical Field. The Military Academy at West 
Point. 

A brief description of the Academy, and system of education followed 
there. 

August 9. Tactical Conclusions from the Battle of Worth 
(cont.). Two New Heavy Guns in Russia. 

August 16. Changes in French Army Organization. The 
Italian Army Budget. 

SUPPLEMENT TO MILITAR-WOCHENBLATT. 

Volumes 5 and 6, 1893. Military Notes During a Sojourn in the 
Caucasus and in Persia, by the late Gen. v. Grolman, of the German 
Army. 

Volumes 7 and 8. The Marching Order and Accomplishments 
of the French under Napoleon. 

A lecture by Captain v. Freytag-Loringhoven, delivered before the 
Berlin Military Society. 

The Russian Military System as It Is, and as It Should Be. 

Volume 9. Biography of General Rudolph v. Roerdansz, of the 
German Army, by Captain v. Eck. H. O. 

MINUTES AND PROCEEDINGS OF THE INSTITUTION OF CIVIL 
ENGINEERS. 

Part II., 1892-93. Electrical Railways: The City and South 
London Railway (discussion). Selected Papers : Westport Harbor 
Works, N. Z. Abstracts: Influence of Cold on the Strength of Iron 
and Steel ; On the Hardening of Steel ; Some Experiments on the 
Effects of Punching Steel Plates. 

Part III. Plant for llarbor and Sea Works (discussion). The 
Breakdown of the R. M. S. Umbria (discussion). Selected Papers: 
Radial Valve Gears (analysis of the motion of the valve, with 22 
cuts). Abstracts: New Waterway to Rotterdam ; Floating Lights; 
Harbor of Tandjong Priok, near Batavia; Economy of Superheated 
Steam ; Inexplosible Steam Boilers ; Steam Jackets in Compound 
Engines ; New Method of Casting Steel Ingots ; Recent Trials of 
Anchors in the Imperial (German) Navy. H. S. K. 
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MITTHEILUNGEN AUS DEM GEBIETE DES SEEWESENS. 

Volume XXI., Nos. 4 and 5. The Scientific Expeditions of the 
Austrian Man-of-War Pola. The Use of Hydraulic Power on Board 
French Ships of War. The Conduct of Modern Naval War in its 
Relation to the Merchant Marine of Great Britain. The English 
Naval Budget for 1893-94. The Danish Naval Budget for 1893-94. 
The Naval Budget of the United States for 1893. The French 
Cruiser, 2d Class, Le Descartes. The Manner of Launching the 
French Armored Cruiser Chamer. Two Economical Steamer Voy- 
ages. Electric Boats. Trial of the New English 12-Pdr. R. F. 
Gun. The Use of Steam Jackets in Compound and Triple Expan- 
sion Engines. Trial of the Vicker's Plate in England. The Fastest 
French Mail Steamer. The Telephoto (trans.). The Seaworthi- 
ness of H. M. S. Royal Sovereign. Liquid Fuel on board Ship. 
The Establishment of Meteorological Observation Stations in the 
Atlantic. Trials of French Converted R. P. Guns. New Regulations 
of the English Board of Trade in Regard to the Position of Side- 
Lights. Foundering of the French Dispatch-Boat La Bourdonnais. 
The Netherland Rams, Type A. The U. S. Battleship Iowa. Trial 
of the English Torpedo-Boat Vulcan. Reform in the Nautical 
Schools of Italy. The Force of the Wind During a Bora, or N. E. 
Storm, at Trieste. 

By an invention by Mr. E. Mazelle the velocity of the wind during a 
heavy gust in a Bora, or N. E. gale, was ascertained to have reached 65.3 m. 
per second, or 235 km. per minute. 

Test of Armor Plates at Bethlehem, Pa. Pilots in the German 
Torpedo Division. 

The rank of torpedo pilot and chief torpedo pilot has been established. 
They are warrant officers. The requirements are good conduct and the 
capacity to take a torpedo-boat to sea and handle her in squadron. 

A New Light. 

A new light has been invented with a 40,000 candle power. 

Guns of Extraordinary Length. The Argentine Cruiser 9 de Julio. 
The Voyage of the New Caravel Santa Maria across the Atlantic. 
New Azimuth Diagrams. New Ships for the French Navy. The 
New Torpedo-Cruiser Colatafuin, Recently Launched at Castellamare. 

Supplement to Nos. 4 and 5. • 

The Westinghouse Motor. 
A full description. 

Nos. 6 AND 7. Landing Operations. The Marmesmann Tubes; 
Their Manufacture and their Application to War Purposes. Lieut. 
Lephay*s Arrangement for Illuminating the Compass. Conclusions 
of the Admiralty Commission on Steam Boilers. The Administra- 
tion and Organization of the Navy of the United States. The 
Latest Improvements in the Howell Torpedo. The Giffard Gun. 
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A New Method of Fitting the Tubes in Boilers. The Cruiser, and 
the Requirements to Make Her Efficient. The Number of Cruisers 
to that of Merchant Ships in the Different States. French War- 
Ships Recently Launched. The Seaworthiness of the French Battle- 
ship Hoche. Fire-Extinguishers for Ship's Use. The Salvage of 
the Howe. New Ships Proposed for the French Navy. Trial of a 
Vickers Plate in France. The Periskof Submarine Boats. Trial 
Runs of English Warships. The Cost of Bronze Propellers. The 
Facsimile of the Viking Ship. The English Torpedo-Catcher 
Speedy. Balla Nautica — a New Submarine Boat. Anti-Friction 
Substance for Bearings, without Oil. The Use of Petroleum and 
Naphtha for Boats and Small Vessels. The Sinking of the Victoria. 

Official reports of Rear-Admiral Markham, Captain Bourke, Com- 
mander Smith, Flag-Lieut. Gillford and Lieut. Heath. 

H. O. 

LE MONITEUR DE LA FLOTTE. 

June 3, 1893. The Navy Budget, and the New Naval Construc- 
tions. Characteristics of the Vessels to be Put on the Stocks in 1894. 

June 10. Increase of Dry-Dock Facilities in the Port of Toulon. 

July i. Apropos of the Loss of the Victoria. 

July 8. Discussion of the Navy Budget for 1894. 

July 22. The Grand Naval Manoeuvres in the Channel. 

August 12. Transformation of the Materiel of the Navy. 

J. L. 

PROCEEDINGS OF THE ROYAL ARTILLERY INSTITUTION. 

July, 1893. Abstract of the Proceedings of the Fifty-Sixth 
Annual General Meeting of the Royal Artillery Institution. The 
Attack of a Coast Fortress. 

Three interesting and instructive essays on the subject. 

H. O. 

PROCEEDINGS OF THE INSTITUTION OF MECHANICAL EN- 
GINEERS. 

October, 1892. Second Report of the Research Committee on 
the Value of the Steam Jacket. Experiments on the Arrangement 
of the Surface of a Screw Propeller. H. S. K. 

REVISTA MARITIMA BRAZILEIRA. 

March, 1893. Autobiography of a Whitehead Torpedo (from the 
English) (cont.). The Cruiser Tiradentes. Powders and Explo- 
sives. A Plan for the Distribution and Equipment of Meteorological 
Stations. 

April. Autobiography of a Whitehead Torpedo (from the Eng- 
lish) (cont.). A Plan for the Distribution and Equipment of 
Meteorological Stations. Powders and Explosives. 
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May. Autobiography of a Whitehead Torpedo (from the Eng- 
lish) (cont.). The Torpedo Gun. A Plan for the Distribution and 
Equipment of Meteorological Stations. The United States Navy. 
An Instrument for Determining the Variation and Deviation of 
the Compass. J. L. 

REVISTA TECNOLOGICO INDUSTRIAL. 

May, 1893. Resistance of Materials; A Study of the Tests of 
Iron and Steel. Descriptive and Rational Chemistry. 

June. Electric Railroad of High Speed Between Chicago and 
St. Louis, Building Under the Supervision of Dr. Wellington 
Adams. A New Disinfectant (V., No. 5). J. L. 

REVUE MARITIME ET COLONIALE. 

June, 1893. Notes on the Left Banks and Navigability of the 
Middle Me-Kong River. An Essay upon the Research for the Best 
Order of Combat. Indication and Control of the Compass Route 
by Means of Luminous Guide-Marks (Repdres). Circulation of 
Wind and Rain in the Atmosphere (ended). Historical Studies of 
the Military Marine of France (cont.). 

July. General Observations Regarding the Electric Plant on 
Board Men-of-War. Mechanical Theory of the Walking Pace and 
Running Pace. Congress of the French Association for the Advance- 
ment of Science. A Study of the Civil and Military Organization 
of China and of the Province of Kwang-Si. 

August. A New Star-Gazing Planisphere. Vocabulary of Pow- 
ders and Explosives (cont.) A Study of the Organization of the 
Coast Defense of the United States. A Notice on the Invariable 
Plan of the Solar System. A Method for Pointing Coast Defense 
Guns in Order to Better Utilize the Instantaneous Indications of the 
Telemeter. Historical Studies of the Military Marine of France 
(cont.). J. L. 

THE STEAMSHIP. 

May, 1893. Weir's Patent Evaporators for the French Navy. 
Institution of Naval Architects. 

Notices of papers and discussions on **The Strength of Bulkheads," 
** Boilers and Boiler Tubes," *' Testing of Boilers," "Vibrations of 
Steamers," '* Working Triple-Expansion Engines as Compound," and 
"Approximate Curves of Stability." 

The Cyclogram of Pressures in Steam Engines. The New Amer- 
ican-Built Atlantic Liners. Sizing of Marine Engines. 

June. Mudd's Patent Tail-Shaft Preserver. The Draughtometer. 
Speed Constants of Ships. The Coaling of Steamers. The Lubri- 
cation of Marine Engines. 
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July. Theory of the Mechanical Propulsion of Ships, I. Address 
of Mr. W. H. White before the Institute of Marine Engineers. The 
Worthington Company's Steam Pumps (illus.). The Lubrication 
of Marine Engines. Coal Consumption of Ships of War. 

August. The U. S. Armored Harbor Defense Ram Katahdin. 
Theory of the Mechanical Propulsion of Ships, II.' Worthington 
Patent Marine Feed-Water Heater. 

SEirrEMBER. Theory of the Mechanical Propulsion of Ships, III. 
Wear and Tear in Ballast Tanks. Van Duzer-Mason Electric 
Steering Gear. Efficiency of Propellers. Bridge and Engine-Room 
Communication. H. S. K. 

UNITED SERVICE GAZETTE. 

June io, 1893. Promotion from the Ranks in the Navy. Coal 
Consumption of Ships of War. Russia and the Pamirs. The Future 
of the Navy. 

June 17. The New Defenses of France, IV. Infantry Fire 
Efficiency. Coal Endurance of Warships. 

June 24. The Loss of the Victoria. Mobilization for Home 
Defense. The French Naval Estimates. 

July i. Coast Artillery Practice. Recent Naval Literature. 
The Disaster to the Victoria. Coast Defense. 

July 8. The New Defenses of France, V. The Loss of the 
Victoria. 

July 15. The Armed Strength of Europe. Naval Manoeuvres, 
1893. The Relative Strength of Our Navy. The Ram and the Gun. 

July 22. The Victoria Court-Martial. The Attack of a Coast 
Fortress. 

August 5. The Naval Manoeuvres. A Tremendous Indictment 
A Rifle Trenching-Tool. 

August 12. The Naval Manoeuvres. The Krnka-Hebler Tubular 
Projectiles, I. Naval Manoeuvres and their Teaching. Gunner)', 
Past and Present. 

August 19, The Krnka-Hebler Tubular Projectiles, II. Engine- 
Room Complements of Men-of-War. 

Correspondence, in full, on the above subject between the First Lord 
of the Admiralty and Messrs. John Penn, William Mather, James Kitson, 
William Allan, and G. W. Wolff, all members of Parliament and well- 
known engineers. 

August 26. The Naval Warrant Officers. How the French 
Arrived at Bangkok. The Krnka-Hebler Tubular Projectiles, III- 
The Relative Strength of Our Navy. 

September 2. The Late Naval Manoeuvres (Umpires' decisions). 
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The Navy Estimates Debate. The Relative Strength of Our Navy. 
The Powerful and Terrible. 

Description of the two 14,000-ton cruisers provided for in the English 
estimates for 1893-4. 

H. S, K. 

LE YACHT. 

June 3, 1893. The Events of the Me-Kong ; Our Naval Forces 
Outside of European Waters (E. Weyl). Quest for a Type of 
Racing Yacht Complying with the New Formula of Measurement. 

June 10. The Navy Budget for 1894 (E. Weyl). Quest for a 
Type of Racing Yacht Complying with the New Formula of 
Measurement. The French Squadron on the Coast of Galicia 
(Spain). 

June 17. The Cruiser Entrecasteaux. Quest for a Type of 
Racing Yacht Complying with the New Formula of Measurement. 

June 24. The Grand Naval Manoeuvres of 1893 (E. Weyl). 

July i and 8. The Loss of the Armored Battleship Victoria ; 
Official Reports of Admiral Markham and Commander Bourke on 
the Loss of the Victoria. 

July 15. The Navy Budget in. the French Chamber. The Navy 
List in the Senate. 

. July 22. The Grand Naval Manoeuvres. The Affair of Paknam. 
The New Steamers of the Cunard Line. 

July 29. The Blockade of the Coast of Siam. 

August 5. Verdict of the Court-Martial on the Loss of the 
Victoria. The Siamese Conflict (E. Weyl). The Second-Class 
Cruisers Chasseloup, Laubat, Bugeaud and Friand. 

August 12. The English Naval Manoeuvres. The Launch of 
the Second-Class Cruiser Suchet. J. L. 

EXCHANGES, BOOKS AND PERIODICALS RECEIVED. 

American Chemical Journal. 

American Engineer and Railroad Journal. 

American Shipbuilder. 

Annalen der Hydrographie und Maritimen Meteorologie. 

Army and Naval Magazine. 

Army and Navy Journal. 

Army and Navy Register. 

Boletin del Centro Naval. 

Bulletin op the American Geographical Society. 

Bulletin of the American Iron and Steel Association. 

Bulletin of the Geographical Society of California. 

Cassier's Magazine. 
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Chilean Revolution of 1891 ; The Office of Naval Intelligence: 

War Series, No. IV. 
Colliery Engineer. 
Deutsche Heeres-Zeitung. 
Electrical Engineer. 
Electrical Review. 
Engineer, New York. 
Engineer, London. 
Engineering. 
Engineering-Mechanics. 

Engineering News and American Railroad Journal. 
Geological Survey of Missouri. 
Iron Age. 
Journal and Proceedings of the United Service Institution of 

New South Wales. 
Journal of the American Society of Naval Engineers. 
Journal of the Association of Engineering Societies. 
Journal of the Franklin Institute. 
Journal of the Military Service Institution. 
Journal of the Royal United Service Institution. 
Journal of the United States Artillery. 
Journal of the United States Cavalry Association. 
Lend-a-Hand. 
Memoires et Compte Rendu des Travaux de le Societe des Inge- 

nieurs Civils. 
Militar-Wochenblatt. 

Minutes and Proceedings of the Institution of Civil Engineers. 
Missouri Geological Survey, Volumes i, 2 and 3, 1891 and 1892. 
Mittheilungen aus DEM Gebiete des Seewesens. 
Mittheilungen DES Vereins fur Erdkunde zu Leipzig. 
Le Moniteur de la Flotte. 
Norsk Tidsskrift for Sovaesen. 
Our Navy ; The Journal of the Men and Apprentices of the 

Navy. 
Proceedings of the American Philosophical Societv. 
Proceedings of the Institution of Mechanical Engineers. 
Proceedings of the Royal Artillery Institution. 
Railroad Gazette. 
Revista Maritima Brazileira. 
Revista Tecnologico Industrial. 
Revue du Cercle Militaire. 
Revue Maritime et Coloniale. 
Rivista di Artiglieria e Genio. 
RivisTA Marrittima, Rome. 
School of Mines Quarterly. 
Seaboard. 
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Steamship. 

Technology Quarterly and the Proceedings of the Society of 

Arts. 
Teknisk Tidskrift. 

TiDSKRIFT I SjOVASENDET. 

Transactions of the American Institute of Mining Engineers. 
Transactions of the American Society of Civil Engineers. 
Transactions of the American Society of Mechanical Engineers. 
Transactions of the North of England Institute of Mining and 

Mechanical Engineers. 
Transactions of the Technical Society of the Pacific Coast. 
United Service. 
United Service Gazette. 
World's Fair Electrical Engineering. 
Le Yacht. 

REVIEWERS AND TRANSLATORS. 

Lieutenant Hugo Osterhaus, Professor Jules Leroux, 

Lieutenant H. S. Knapp. 



SPECIAL NOTICE, 



NAVAL INSTITUTE PRIZE ESSAY, 1894. 



A prize of one hundred dollars, with a gold medal, is offered by tbe 
Naval Institute for the best essay presented on any subject pertaining to 
the naval profession, subject to the following rules : 

1. The award for the Prize shall be made by the Board of Control, 
voting by ballot and without knowledge of the names of the competitors. 

2. Each competitor to send his essay in a sealed envelope to the Scae- 
tary and Treasurer on or before January i, 1894. The name of the writer 
shall not be given in this envelope, but instead thereof a motto. Accom- 
panying the essay a separate sealed envelope will be sent to the Secretary 
and Treasurer, with the motto on the outside and writer's name and motto 
inside. This envelope is not to be opened until after the decision of tbe 
Board. 

3. The successful essay to be published in the Proceeding^ of the Insti- 
tute ; and the essays of other competitors, receiving honorable mention, 
to be published also, at the discretion of the Board of Control ; and no 
change shall be made in the text of any competitive essay, published in 
the Proceedings of the Institute, after it leaves the hands of the Board* 

4. Any essay not having received honorable mention, may be published 
also, at the discretion of the Board of Control, but only with the consent 
of the author. 

5. The essay is limited to fifty (50) printed pages of the Proceedings of 
the Institute. 

6. All essays submitted must be either type-written or copied in a clear 
and legible hand. 

7. The successful competitor will be made a Life Member of the 
Institute. 

8. In the event of the Prize being awarded to the winner of a previous 

year, a gold clasp, suitably engraved, will be given in lieu of a gold medal. 

By direction of Board of Control. 

H. S. Knapp, 
Lieut, ^ U. S. N.y Secretary and Treasurer, 

Annapolis, ^d.^ January 2^ 1893. 
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THE HOTCHKISS ORDNANCE COMPANY 

Paid-up Capital, - f 5,500,000 

MANUFACTURERS OP 

Hotchkiss'Li^ht Artillery 

^ Howell Automobile Torpedoes. 



AMERICAN DIVISION. 

Managing Office: 1503 Pennsylvania Ave., Washington, D.C 

Torpedo Factory : 14 Fountain Street, Providence, R. I. 

Gun Manufacturers : The Pratt & Whitney Company, Hart- 
ford, Conn. 

Ammunition Manufacturers : The Winchester Repeating Anns 

Company, New Haven, Conn. 

BRITISH DIVISION. 



Directors* Office : 49 Parliament Street, London, S. W. 

Manufacturers : Lord William Armstrong, Mitchell & Co, 

Newcastle-on-Tyne. 

FRENCH DIVISION. 



Manager's Office : 21 Rue Royale, Paris. 
Factory : Route de Gonesse, Saint Denis. 



STANDARD NAVAL GUNS. 

Revolving Cannon. — i pdr., 2}4 pdr., 4 pdr. 

I pdr., 2j4 pdr., 3 pdr. 

Rapid-firing Guns. — 6 pdr., 9 pdr., 14 pdr. 

33 pdr., 55 P<ir- 

STANDARD MILITARY GUNS. 

I pdr. Field Revolver. 2 pdr. Rapid-firing Mountain Gun. 

Flank Defense Revolver. 12 " " " •* " 



Designs, estimates and material furnished for the complete armament of 
naval and auxiliary vessels. Complete batteries and equipments furnished 
for mountain and field artillery. Designs, estimates and material furnished 
for automobile torpedo outfits. 
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Safety. Disastrous Explosions 



P^urability. 



refill firing 
saves coal. 
Has been extensively 
used for 16 years, 

Patronized iy alltke Foreign Governments, Navies and Trans- 
r Atlanlic Steamship Lines in preference io all others. loo in use by the 
\glishGover7tmeni for its Light-house Stations alone ; 105 by Standard 
\t Companies; also used at U. S. Naval Academy, U. S. Torpedo Sta' 
I, Staiue of Liberty, and Gedney's Channel Light Plants, &c. 
For further information and pamphlet, address 

JARVIS B. EDSON, 

87 Liberty Street, New York. 



Orford Copper Co. 

ROBT. M. THOMPSON, President. 
37 WALL ST., NEW YORK. 
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COPPER INGOTS, 
WIRE, BARS AND CAKES. 

Ferro-Nickel and Ferro-Nickel Oxides 

FOR USE IN PREPARING NICKEL STEEL 

FOR ARMOR PLATES. 



SCOVILL MANUFACTURING CO. 



WATKRBURY, CONN. 



U. S. A. 



Sheet Brass, Copper, and Nickel Silver, for Cartridge 

Shells and Bullet Covers. 



Copper and German Silver Wire for Elbctrical 

Purposes. 



Gilt Buttons for the Army and Navy, 



HIGH GRADE WORK A SPECIALTY. 



WM. DEUTSCH. 



FBRD. DEUTSCH. 



DEUTSCH 
LITHOGRAPHING & PRINTING 

COMPANY. 



34 S. PACA ST. 



TELEPHONE 2031 



BALTIMORE, MD. 



PRINTING IN FOREIGN LANGUAGES. -^ 

FINE COLOR AND HALF-TONE WORK. I ILLUSTRATIVE RELIEF PROCESSEt 



PHOTOLITHOGRAPHY AND LATEST 



QVER TWENTY YEARS' EXPERIENCE and the established reputation of the Pro- 
prietors for fine work in above branches of business are guarantees of the successfid 
execution of the most trying orders. The work executed under their personal super- 
vision for the U. S. Naval Institute, U. S. Naval Academy, Johns Hopkins Univm- 
siTV, Johns Hopkins Hospital, Peabodv Institute, Md. Academy of Sciences, 
Md. College of Pharmacy, Md. Historical Society, Long Island Historicai. 
Society, Dant6 Society, and similar institutions of learning and for scientific researcbf 
has gained a high reputation, and that for the University was awarded a silver medal at 
the Paris Exposition of 1889. 

THIS JOURNAL A SPECIMEN OF OUR WORK. 

WRITE FOR CSTIMATCS. 



PHOTOGR APHIC 

CAMERAS. 



ENSES AND APPARATUS FOR ARMY AND NAVY 



This line of goods formerly furnished by 

. Scovill Manufacturing Company, 

ind now supplied by The Scovill & Adams Company, successors to 
Be Photographic Department of Scovill Manufacturing Company), is 
irtensively employed by the various Government Departments in 
itting out Expeditions, Explorations, Geographical and Coast Sur- 
leys, etc., and preference is invariably given to the 

CjIMER^S of the AMERiqN OPTICAL COMPANY, 

e of superior design and workmanship. They make Detec- 
iVE Cameras, Concealed Cameras, Landscape Cameras, in 
irieties of styles, to which the Eastman Roll Holder is added when 
»ired, 
Dry Plates of all the leading makes, " Ivory" Films, Chem- 
icals, and Photographic Requisites of all kinds. 

Send for specimen copy of The Photographic Times. 
Catalogues, estimates and information cheerfully supplied on 
application. Correspondence solicited. 

The Scovill 8i Adams Company, 

Successors to Photographic Department o£ 

SCOVILL MANUFACTURING CO. 

423 Broome Street, 

W. IRVING ADAMS. J^ti. and Traas. NEW YORK. 

H. LITTLEJOHN, Sicnlaty. 
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ESTABLISHED 1867. 

American Ship Windlass 

Providence, R. I., U. S. A., Box 53. 

Otiginit ind only Buildert of Ihe celebrated " Pkovidknck" 
Hand Windlaises, and Sleam. Crank and Pooer Capstans lor SEom and Si 
ing VcmbIs, Yachu, Tugs, Wrecking Boats, Pilot Boata, ElcTatoTs, D 
Docks, etc And al»o, Winter's Patent Hawse Pipe Stopper*, and IT 
and Petty Drops. 

Thb "Providence" Patent Steam Capsta?j Windlass. | 
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The folloiving United States Vessels have these Windlass 

U. S, Coast Survey. ' 
Hasslci, 

U, S. Lighthouse Dep't. 

Haie, Uahlia. 

U. S. KevENUK Dkp't. 

Geo, M. Bibb, Olivet P. Wolcolti 

Levi Woodbury, Walter Forward, 

S. Boutweil, 



Gun BoAis. 

Yotktown, Benningti 

Petrel, Concord. 



Dolphin, Despatch Boat. 
Vesuvius, Dynamite BoaL 



U. S. Navy. 
Miantonomoh, Vicksbnrg, 

Puritan, Adams, 

South Carolina. Alliance, 

Massachusetts. Essex. 

Young Rover, Thetis, 

Cambridge, Bear, 

Coatzacoalcos Transport. 



coin. Com. Perry, 

latin, Dallas, 

nil ton, Ewiag, 

'ard, Fessenden, 

(ax, Manhattan, 

he, Richard Km 
Crawford. 

U. S. Fish Commission^ 
atross. Fish HaA'J 



The Friedenwald Company, 

MANUFACTURERS OF BOOKS. 

Printers, 
Lithographers, 
Book Binders, 
Folding Box Makers, 

Baltimore, Eutaw & German 5ts., 

BALTIMORE, flD. 

The Leading House in every respect. 
Correspondence invited. 



EVERY READER of this journal is invited to aid in the 
erection of a great home for newspaper workers by sending one 
dime to "Press Club Building and Cnarity Fund," Temple court. 
New York. You will aid a great work and receive by return mail 
a wonderful i)uzzle-game, which amuses the young and old, baffles 
the mathematicians and interests everybody. Puolic spirited mer- 
chants have contributed twenty-five thousand dollars worth of 
premiums for such as can solve the mystery. Everything from a 
" Knox " hat to a *' Steinway " piano. 



POLUMBIAN UNIVERSITY, corcoran scientific school. 

V^ ' DCPARTMCNT OF CHEMISTRY. 

WASHINGTON, D. C. 

Courses in general chemistry, qualitative and quantitative analysis are now open. 

Instructions will be given in wet and dry assaying. The department is unusually 
well equipped for this work. 

Instruction in modern methods of iron and steel analysis will be given as a special 
course to properly qualified students. 

Special instruction in the chemistry of explosive substances is offered to officers of 
the army, navy and militia. 

Particular attention will be ^iven to providing facilities for research work for post- 
graduate students who are candidates for the degrees of master or doctor in science or 
philosophy. 

Courses in civil and electrical engineering, astronomy, architecture, designing, geol- 
ogy, meteorology and natural history are given in other departments of the school. 

CHARLES E. MUNROE, Professor of Chemistry, 

Dean of the FactUty^ 



F. J. HEIBERGER, 



ARMY- 



AND Merchant TTa^ilor 



NAVY- 



535 FIFTEENTH STREET, 



OPPOSITE U. S. TREASURY, 



WASHINGTON, D. C 



DICE & DUVAL, • • 

M. X 'MnH^rflte Prir^s. ^TT"^ ATT /"^ I ^ t^ 



Moderate Prices. 



JAILORS, 



ARMY AND NAVY 

UNIFORMS AND * 2^1 BROADWAY. 

FASHIONABLE NEW YORK. 

CIVILIAN DRESS. opp. n. v. post office. 



Long Distance Telephone " 2473 Cortlandt." Cable Address " Galapagoet." 

J. FRIEDENSTEIN, 
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METALS 

OF EVERY DESCRIPTION. 



COPPER 

IN ALL GRADES AND SHAPES. 

MINERS' AND SMELTERS' AGENT 

FOR THE SALE OF 

COPPER ORES AND PRODUCTS. 

213 PEARL STREET, NEW YORK. 



The Hydro-Pneumatic Ash Ejector. 



patented in the united states and EUROPE. 



Prevents soiling of the decks and annoyance of the passengers. 
Relieves the firemen from hoisting ashes, and gives them more time to 
attend to fires. Does not injure paint or plating at side of vessel. 

The work of discharging can be done in port as well as at sea. 

The repairs will cost less than with the old methods. 

HORACE SEE, 

Sole manufacturer under the Pafenis, 

1 BROADWAY, NeW YoRK. 



List of some of the Vessels to which it has been Applied. 

S. S. Morgan City. S. S. Turret Str. Al. Foster. 

S. S. New York. S. S. Lahn. Str. Nutmeg State. 

S, S. Algiers, S, S. H. H. Meier. Yacht Corsair. 

S. S. Peru, S, S. Mineola. Yacht Conqueror. 

S. S. Colombia. S. S. Bayern. Yacht Oneida. 

S. S. El Sol. S. S. El Cid. Yacht Starling. 

S. S, El Sud, Str. Maine. Yacht Tillie. 

S. S. El Norte, Str. New Hampshire. Yacht Radha. 

S, S. El Rio, Str. Richard Peck. Yacht Kanapaha. 

H. M. Despatch Boat Hohenzollern, 

(Yacht of the Emperor of Germany.) 
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Wtieeler Condensef k Engineefing Co., 

39 & Al Coptlandt St., Nem York, 




WHEELER'S 

IMPROVED 

Fatiat Satfacfl 
CendenBtrs, 

Wbeeler Jldmirilt] Canileiiteri 
lilii PalEni Screw Glindt, 



Light Weight Surface Condenaers for Steam Launohet a Specialty. 

N. B,-Thc roUowine IT. ; 
Condenser. ^_ combined wlih 



GeQ.F.BlakeM'fgGs. 




; & 97 LIBERTY STREET, 
fletu York. 

fi\ar\T)e Stea/n pu/nps of Eu^ry D^seriptioQ. 

Independent Air Pumps and 

Combined Air and Circulating Pumps a Specialty. 

■"• ConlTBclora for the oullitr^f steam Pumps for the U S CmlBersNewVoTtc Detroit 
No. 9, No. 10, No. 11, No. II and Nn. 13 ; also for Baltleships Miii.ie. Mnssachusells, ailJ 
Indiana; also for Gunhoals Peltel, N0.5, and Nn.S ; also Dynaniile Ctnisir Vesuvius: aliq 
Harbor DLfcnsc Ram N'o. 1. 
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Highest of all in leavening strength. 
Latest U. S. Gov't Food Report. 




In all receipts for cooking 
requiring a baking pow- 
der the ROYAL, because 
it is an absolutely pure 
cream of tartar powder 
and of a per cent, greater 
leavening strength than 
other powders, will give 
the best results. It will 
make the food lighter, 
sweeter, of finer flavor 
and more wholesome. 



I regard the Royal Baking Powder 
as the best manufactured. 

Mayion Harland. 

I have found Royal Baking Pow- 
der superior to all others. 

C. Gorju, 

Late Chef de Cuisine, Delmonico's, N. Y. 
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NOTICE. 



bliohcd in 1873. hnving for lis object 

.1 scientific kiiowledgt; in the N^vy. 

r r.f cxislencc, intsiin}; as heretofore 

I'ik of ilie Navy. Tlie members of 

ilii CL"i ini^niiioD and aid of thelf 

■ I 111 tilt N;iv'y. in funhcrann: of the 

Liijoii of pi.pers and romBlunications 

val proression, aa well as bf personal 



The U. S. Nnval Inslttute was cstt 
tile advancement of profowlun^il iU 
It now enters upon ii^; t\v. "'-. f}r-t v 
for its support to thi- i.i: ' ' . 

the Board of Conirnl 1 
brollier officers and ni ■ ■ ■ ; 
aims of the Instituic, li\ il.' '"-irnl 
upon subject.'! of inlert-sl li> llie n.i 
auppori and InHuence. 

On llie subject of memliership the Constitution reads a& foUows : 
ARTICLE VII. 

Sbc. I. The Instituteshallconsist of regular, life, tionorary and associate 
members. 

Sec. a. Officers of the Navy, Marine Corps, and all civil officers attached 
to the Navul Service, shall be entitled to become regular or life niembers, 
without ballot, on payment of dues or fee lo the Secretary and Treasurer, 
or to the Corresponding Secreiarj; of a Branch. Members who resign 
from the Navy subsequent lo ioitilng the Institute will be regarded as 
belonging to the class described in this Section. 

Sec. 3. The Prize Essayist of each year shall be a life member without 
, payment of fee. 

Sec. 4. Honorary members shall be selected from distinguished Naval 
and Military Officers, and from eminent men of learning in civil life. The 
Sacretary of the Navy shall be, e.r officio, an honorary member. Their 
number shall not exceed thirty (30), Nominations for honorary members 
must be favorably reported by the Board of Control, and a vole equal to 
one-half the number of regular and life members, given by proxy or 
presence, shall he cast, a majority electing. 

Sec. 5. Associate members shall be elected from officers of the Army, 
Revenue Marine, foreign officers of the Naval and Military professions, 
and from persons in civil life who may be interested in the purposes of 
the Institute. 

Sec. 6. Those entitled lo become associate members may be elected 
life members, provided that the number not ofhclally connected with the 
Navy and Manne Corps shall not at any time exceed one hundred (loo). 

Sec. 7. Associate members and life members, other than those entitled 
to regtilar membership, shall be elected as follows : Nominations shall be 
made in writing to the Secretary and Treasurer, with the name of the 
member making them, and such nominations shall be submitted to the 
Board of Control, and, if their report be favorable, the Secretary and 
Treasurer shall make known the result at the next meeting of the Institute, 
and a vote shall then be taken, a majority of votes cast by members 
present electing. 



The Proceedings are published quarterly, and may be obtained by non- 
members upon application to the Secretary and Treasurer at Annapolis, 
Md. Inventors of articles connected with'the naval profession will be 
affiarded an opporCitniti^ of exhibiting and explaining their inventions. 
A description of such inventions as mav be deemed, by the Board of 
Control, of use to the service, will be published in the Proceedings. 

Single copies of the Proceedings, |i.oo. Back numbers and complete 
sets can be obtained by applymg to the Secretary and Treasurer. 
Annapolis, Md, 

Annual subscription for non-members, $3.50. Annual dues for membeij 
and associate members, fo.oo. Life membership fee, fao.oo. 

All letters should be addressed to Secretary and Treasurer, U, S. Naval 
Institute, Annapolis, Md., and alt checks, drafts and money orders should 
be made payable to his order, without using the name of thai officer. 
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STANFORD UNIVERSITY LIBRARIES 

STANFORD AUXILIARY LIBRARY 

STANFORD, CALIFORNIA 94305-6004 

(650) 723-9201 

salcirc@sulmalI.stanford.edu 

All books are subject !o recoil. 

DATE DUE 


JUL 3^2# 





